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These are the books that are
changing the rules effective
managers use to manage.
How many have you read?
Pick 3, pay $3.
Today, advancement through the executive
ranks —and its rewards —depend on how well
you keep up with what’s going on —new
procedures, new ideas, new routes to
profitability. And how effectively you translate
these constantly changing “rules” into action.
But how —for the sake of your career as a smart
decision-maker —do you keep up? One
book club, THE EXECUTIVE PROGRAM®, can
lead the way with the new, important books
that give you the inside view on every vital
change in business practice today. The books
you’ll need for reference, for keeping current,
for keeping ahead. Shouldn’t you belong?

Choose any 3
(values to $41.85)

for only$1 each
with trial membership in

THE
EXECUTIVE
PROGRAM
if you will join now and simply agree
to accept 3 more selections — all at
substantial member discount — over
the next 12 months.

53841. HOW TO WIN PROFITS AND INFLU
ENCE B ANKERS:The Art of Practical Projecting.
Richard C. Belew. Here is the book for turning a
company’s financial management system into a
profit-making operation. Counts as 2 of your 3
hooks.
$19.95
34221. THE APRIL GAME: Secrets of an In
ternal Revenue Agent. ‘Diogenes’. A veteran
internal revenue agent takes you behind-thescenes at the IRS and reveals all.
$7.95
60261. MANAGERIAL FINANCE FOR THE
SEVENTIES. Thomas C. Committe. The financ
ing techniques for handling just about every
financial tool and problem that confront con
temporary management.
$10.95
80690. THE STRATEGY OF CORPORATE
FINANCING. Edited by G. Scott Hutchison.
Practical, factual guide to planning and executing
campaigns to raise capital, long and short term —
the new techniques, some tried-and-true old ones,
by twenty-one financial experts. Counts as 2 of
your 3 hooks.
$25.00

(retail prices shown)
60170. MANAGING LARGE SYSTEMS: Organ
izations for the Future. Leonard R. Sayles and
Margaret K. Chandler. The new managerial atti
tudes and methods essential for the emerging
organizational systems — where change and un
certainty are the only constants.
$14.95

84920. TURNAROUND MANAGEMENT: A
Manual for Profit Improvement and Growth.
Joseph Eisenberg. Need to dramatically improve
a department or shore up a sagging corporation —
in only six to twelve months? Here’s tough, bot
tom-line advice from twelve experts on how to
make near-term gains fast.
$12.50
60390. MANAGING THE DYNAMIC SMALL
FIRM. Edited by Lawrence A. Klatt. A treasure
of insights and immediately useful ideas.
$10.00
34440. THE ART OF GETTING YOUR OWN
SWEET WAY. Philip B. Crosby. How to develop
a repeatable method of resolving any business
difficulty.
$7.95

60210. MANAGING FOR RESULTS / THE
EFFECTIVE EXECUTIVE. Two classics of busi
ness literature by Peter Drucker. The two count
as one hook.
$12.45
69562. PO: A Device for Successful Thinking /
SAY WHAT YOU MEAN. Basic primer for a
new organic way of thinking, highly successful in
creative problem solving . . . Plus the sensible
way to write business communications clearly
and effectively. The two books count as one. $11.90
50710. THE GREAT EXECUTIVE DREAM.
Robert Heller. Open-eyed view of such items as
the Harvard Business School, consultants, the
computer-craze and the “future-gazers.”
$7.95
85120. UNACCOUNTABLE ACCOUNTING.
Abraham J. Briloff. Today’s weird accounting
practices, how to understand them and more
importantly, protect yourself.
$9.50
82590. TECHNIQUES OF PROFITABILITY
ANALYSIS. Sam R. Goodman. Shows how to
achieve profitability — not just profit — in every
area.
$11.95

HOW THE CLUB OPERATES • Your Book Club News, describing the coming Main Selection and
Alternate Selections, will be sent to you 15 times a year at three to four week intervals. • If you
wish to purchase the Main Selection, do nothing and it will be shipped to you automatically. • If you
prefer one of the Alternates, or no book at all, simply indicate your decision on the reply form always
enclosed with the News and mail it so we receive it by the date specified. • The News is mailed in time
to allow you at least 10 days to decide if you want the coming Main Selection. If, because of late mail
delivery of the News, you should ever receive a Main Selection without having had the 10-day consider
ation period, that Selection may be returned at Club expense. • After completing your trial membership,
you will be entitled to take advantage of our fabulous bonus plan which offers savings up to 70% and more.
(Offer good In Continental United States and Canada only. Prices slightly higher In Canada).

46851. BREAKTHROUGH: Women into Man
agement. Rosalind Loring and Theodora Wells.
A thoughtful, pragmatic guide to all the relevant
factors involved in recruiting, employing, train
ing, and advancing women into higher manage
ment positions.
$7.95
50670. THE GREAT JACKASS FALLACY /
BEHAVIORAL CONCEPTS IN MANAGE
MENT. Second Edition. Diagnoses the truth
about human nature — what will really push
people toward that extra effort all executives hope
for... Plus some of the most influential behavioral
scientists in the nation show how you can trans
form a psychological conclusion into a managerial
skill throughout the organization. The 2 count as
1 book.
$13.95

48591. FINANCIAL REPORTING PRACTICES
OF CORPORATIONS. David F. Hawkins. Pro
vides you with an understanding of the current
state of corporate financial reporting and the
significant consequences of the data for people
depending upon its credibility.
$12.95
55810. THE INTELLIGENT INVESTOR. Benjamin Graham. The classic and basic book for
anyone interested in investing, tyro or sophisti
cate.
$7.95

The Executive Program®
3-73X
Riverside, New Jersey 08075
Please accept my application for member
ship and send me the three volumes indi
cated, billing me only $1 each. I agree to
purchase at least three additional Selec
tions or Alternates during the first year I am
a member, at special members' prices. Sav
ings range up to 30% and occasionally
even more. My membership Is cancelable
any time after I buy these three books. A
shipping and handling charge is added to
all shipments. Send no money. Members are
billed when books arrive.
Indicate by number the 3 books you want.

Name____________________________________
Address__________________________________

City

State

Zip_____

Fred D. Bauce • Manufacturing Communications in a Small, Multi-Plant Company .... p. 17
The Milford Rivet & Machine Co. has seven man
ufacturing plants at six different locations from
Connecticut to California. Its management believes in
“keeping the jars level,” i.e., minimizing the fluctua

tions in production loads at the individual plants.
This necessitates up-to-date management information
at all levels. Mr. Bauce explains how his company
keeps its communications flowing and its “jars level.”

James V. Quinn • What to Do Until the (EDP) Doctor Comes!............................................ p. 25
When a hospital attempts to automate its financial
system, it is not uncommon for temperatures to rise:
the temperatures of the medical personnel and the
EDP staff. In this situation, an internal hospital infor

mation systems coordinator may be just what the
doctor ordered, this consultant suggests. He reviews
the cases of two hospitals that suffered from a term
inal disease, and reports on their recovery.

Robert S. Lynch • Income Flow Analysis: A Management Tool.......................................... p. 30
Income flow analysis provides management with a
relatively simple mechanism to analyze the effects of
prior decisions on net income, Mr. Lynch explains. To

illustrate his point, he applies the statement of sources
and changes in income, developed by Investor Man
agement Services, Inc., to a publishing company.

Paul J. Beehler • Cash Management: Forecasting for Profit................................................. p. 35
Cash can well be used as an asset on which a reason
able return should be earned, Mr. Beehler believes.
He is joined in this belief by such giant corporations

as Standard Oil of California, Samsonite Corporation,
and General Electric, which currently operates with
the same cash balances it had in 1946.
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Lane K. Anderson • Aiding the Flow of Sales Order Documents Through MachineScheduling ..............................................................
This article shows how a branch-and-bound algorithm
technique, usually applied to solving machine sched

p. 44

uling problems, can be used to systematize the paper
work flow through several departments.

Harvey H. Shore • The Roles of Systems Specialists .......................................................... p. 49
A system engineering approach is necessary for the
development of a “man-machine system,” Dr. Shore
maintains. He discusses the four phases of this ap

proach, analysis, design, evaluation, and implemen
tation, how much weight each one should be given
and who should be responsible for it.
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Employee Saving Program
You save dollars.
You save time.
And you save lives.
Set up a Defensive Driving Program for
your employees. The National Safety
Council will help you do it.
We’ve helped businesses like General
Telephone, National Cash Register, and the
Hartford Insurance Group reduce lives lost
and dollars lost each year in employee
traffic accidents.
Send for the survival course and keep all
your present employees. Alive.
4

Special Projects—Public Information
National Safety Council
425 North Michigan Avenue, Chicago, Illinois 60611
Please send me full details on the Defensive Driving Program.

I am interested for: Myself
A civic organization or club
My company Number of employees
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Firm or Organization__________________________________
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State

Zip

Management Adviser

people, events, techniques
Four-Day Work Week Gaining Acceptance Rapidly; Results
To Date Are Good, AMA Research Study Reports
More companies are interested
in the four-day work week than
anyone has publicly recognized, a
recent American Management As
sociation research report observes.
Eighteen per cent of 811 AMA
member companies responding to
its survey said that they were tak
ing a serious look at more flexible
work scheduling.
The AMA estimates that between
60 and 70 companies each month
are switching to a four-day week.
The researchers say that while the
pioneers in this field were small,
mostly nonunion, mainly nonurban
manufacturing firms, service, and
retail companies, the four-day
movement has spread to increas
ingly more urban-centered organi
zations. These include hospitals, in
July-August, 1973

surance companies, and municipal
agencies.
Hours not shortened

Of 140 companies using a fourday work week, 60 per cent main
tained a 40-hour week and 11 per
cent had a 38-hour week, the AMA
researchers report. Most of the
four-day companies have either a
five-, six-, or seven-day business
week, according to the study.
Why did the companies switch
to a four-day week? The AMA
team says that 69 per cent of the
conversions were made to achieve
business results while 31 per cent
were for employee-oriented objec
tives. The five reasons most often
mentioned for adopting a four-day

plan were: to provide an additional
employee benefit; to reduce ab
senteeism; to reduce employee
turnover; to aid in recruitment; and
to increase employee morale.
Of 143 four-day companies, 62
per cent reported an increase in
production while only three per
cent reported a decline. Sixty-six
per cent said that efficiency in
creased and three per cent said it
decreased. Fifty-one per cent of the
four-day companies reported an in
crease in profits.
The AMA points out that the
rate of failure for the four-day week
has been set at 10 to 15 per cent,
but its survey found only an eight
per cent failure rate to exist.
“Inadequate planning and poor
management techniques are blamed
5

for many failures. Most observers
don’t consider this rate of failure
any more significant than the rec
ord of similar incidents that accom
panied the advent of the five-day
week some 35 years ago,” the AMA
comments.
The AMA research report “The
Four-Day Week,” by Kenneth E.
Wheeler, Richard Gurman, and
Dale Tarnowieski is available from
the association at 135 West 50th
Street, New York, N.Y. 10020.
Copies are available at $5.00
each to AMA members and $7.50
to all others.

White Collar Union

Enrollment Rose
Sharply in 1972
The year of 1972 was a very good
year for white collar union orga
nizers. Unions won white collar
bargaining rights for 21,780 em
ployees, nearly double the 1971 fig
ure of 12,085, the Bureau of Na
tional Affairs, Inc., Washington,
D.C., reports.
According to BNA, “The results
of 1972 elections appear to bear
out early predictions that unions
would find favorable organizing cli
mate under the Economic Stabiliza
tion Program which began in Aug
ust 1971. However, many union or
ganizers still hold to the traditional
position that employers—through
poor management and a lack of
communication with employees—
exert the greatest pressure on em
ployees to organize.”
During 1972, the labor unions
won 574 of 1,010 elections certified
in previously unorganized white
collar units and gained bargaining
rights for 21,780 of the 47,780 em
ployees eligible to vote, BNA finds.
The BNA categorizes as white
collar workers: those occupations
normally defined as “technical” but
not including skilled workers usu
ally represented in production and
maintenance bargaining units (i.e.,
draftsmen, engineering assistants,
survey crews); office and plant cler
6

ical workers; professional employ
ees; salesmen, but not retail sales
clerks; and such miscellaneous cat
egories as newspaper and other edi
torial employees, radio and televi
sion employees, insurance claims
adjusters, and telephone operators.
Seattle group sets record

The Seattle Professional Engi
neering Employees Association or
ganized the most white collar work
ers during 1972, 4,070 employees in
three elections. The Teamsters was
the most active union among white
collar workers, the BNA says, par
ticipating in 264 elections and win
ning 148, a gain of 2,355 workers.
Second in election participation
and in number of employees or
ganized was the Office and Pro
fessional Employees Union, win
ning 47 of 86 elections and gaining
the bargaining rights for 3,710
workers.
During 1972, the largest unit to
eject a union was at Western Elec
tric Company, Inc., in Kearney,
Clark, and Jersey City, N.J. The In
ternational Union of Electrical
Workers lost 765 engineers and en
gineering assistants at Western. The
IUE later gained back the bargain
ing rights for 317 engineering as
sistants, but failed to regain the
rights for 404 Western engineers.
Organizing activity was stepped
up in 1972 by the Communications
Workers. The union participated in
34 elections, winning 18 and gain
ing bargaining rights for 1,280 em
ployees. The Newspaper Guild won
13 of 19 elections, for 595 workers.
The BNA’s White Collar Report
is based on the National Labor Re
lations Board election figures. The
Report is an annual, privately cir
culated, labor information service.
The NLRB’s figures do not show
the entire extent of white collar or
ganizing, the BNA cautions. The
figures do not reflect “the phenom
enal growth in unionization of pub
lic employees, whose bargaining
activities generally are credited
with arousing a new interest in
unions by employees in the private
sector,” the BNA says.

Quality Control Being

Transformed to Liability
Defense, Speaker Says
The recent surge of product lia
bility lawsuits has transformed
manufacturers’ quality control pro
grams into liability prevention pro
grams, said Donald S. Feigenbaum,
executive vice president of General
Systems Company, Pittsfield, Mass.,
engineers and architects of material
flow and logistics systems.
Speaking before the annual con
ference of the American Society of
Quality Control, Toledo section,
Mr. Feigenbaum warned that many
control systems are obsolete be
cause they isolate “product liability
control from the real mainstream
of the marketing-engineering-pro
duction elements of the business.”
Quality control liabilities split

He continued, “Unfortunately,
this isolation has walled off product
liability loss control programs from
quality control programs. In some
companies, product liability special
ists and quality control specialists
do not know one another and have
only a dim awareness of each
others’ programs. Nothing could be
less in the interest of improved
product loss control, yet it is built
into the organizational structure of
many companies.”
Speaking from his firm’s experi
ence with the creation of these sys
tems, Mr. Feigenbaum said, “A
sound modern quality program is
also a sound liability prevention
program, provided it overlooks no
aspect of the firm’s operations in
locating possible actions which
could affect quality adversely. To
do this calls for the operational
systems approach.”
He mentioned the Transporta
tion Department’s current consid
eration of proposals regarding tire
safety and wear. “These,” he said,
“point toward Government involve
ment in helping consumers compare
quality of tires and other automo
tive products requiring manufac
Management Adviser

turers to provide the data as to
performance capabilities of these
products. If this trend continues,
and there is every likelihood that
it will, nothing short of total qual
ity and reliability assurance will
give the manufacturer the solid
baseline he needs to comply with
both quality and safety standards,
as they develop.”
Another entrant into the quality
control field is a Whittier, Calif.,
firm that provides manufacturers “a
service resembling a financial audit
in the technical field.”
Quality Audit Company explains
that the technical audit assures
the manufacturer that its controls
and communications are airtight
throughout the production life cycle
and that a sound product results.
The Federal Government’s strict
interpretation of a manufacturer’s
liability for products which fail in
service has helped Quality Audit’s
business, admits the company’s
president, Steve S. Kozich. (See
M/A, May-June, ’73, p. 10.)
Mr. Kozich points to the recent
new car recalls as an example of
what can happen if oversight is
permitted to slip through from the
developmental phase into produc
tion.
“These slips cannot only amount
to an enormous expense in simple
terms of correcting the error, but
in devastating lawsuits if consum
ers are injured as a result,” he
observed.

Users Should Bargain
Even with Largest

EDP Suppliers
Users should not pass up the oppoilunity to negotiate acquisition
contracts with computer suppliers;
even some of the largest suppliers
are flexible, Roy N. Freed, counsel
to the Boston firm of Peabody,
Brown, Rowley and Storey, told
the AICPA’s Ninth Annual Con
ference on Computers and Infor
mation Systems. The conference
was held in New York, May 21-23.
“I find now, that there is a grow
July-August, 1973

ing demand for negotiations, the
marketplace is quite different. Cer
tainly with respect to suppliers con
stituting the five remaining ‘dwarfs,’
and even with respect to ‘Snow
White’ itself, there are opportuni
ties for negotiation many people
simply do not believe they have.
Certainly this is the case with
smaller companies in the mini
computer field. So don’t look at
past practice when it comes to con
tracting in the computer industry,”
the attorney said.
Tax impact “shocking”

For instance, Mr. Freed is now
engaged in the task of trying to
convince one of the large com
puter manufacturers, which takes
pride in its firm price bundling pol
icy, to split up its prices to lessen
the tax impact on his client. The
client is a Massachusetts company
that intends to run a service bus
iness using a $10,000,000 system
and extensive communications.
“As I sat down and figured the
tax impact, I was shocked,” Mr.
Freed said. “When you bundle, and
attribute more of the price and
value to the hardware, you are
increasing the base for personal
property taxes. And personal prop
erty taxes recur every year and
they can be very high. Now if you
bundle the lease transaction and
have a single rental charge that
covers maintenance service as well
as rental charges, then you are ex
posing yourself to an excessive sales
tax every year.”
Maintenance for this client could
run to $360,000 a year. In Massa
chusetts, there is a three per cent
sales tax, and this could amount to
about $10,000 a year in sales taxes
for the client. Mr. Freed pointed
out that in other states where the
sales tax could be five or ten per
cent, the amount “thrown away”
could be even greater.
“If we can pull out the software
costs and set them up as fees for
licenses of processes, then, hope
fully, the transactions will not be
subject to either the personal prop
erty tax or the sales tax. They

won’t be personal service transac
tions either; they will be something
else. You can see that there are
big dollars here,” he told the con
ference.
In significant computer transac
tions (i.e., big systems, extensive
time sharing, extensive data proc
essing service, and facilities man
agement) users are attempting
increasingly to identify and define
the nature of their use and to
make certain that their fundamen
tal dependence on the continued
availability of the technology once
they adopt it is satisfied, Mr.
Freed reported. He cautioned that
performance commitments are only
of value if adequate remedies are
provided in case of breach. The
large users are seeking remedies
that tend to make the supplier ful
fill his commitment, rather than
obligate it merely to pay money
damages, he said.
Mr. Freed advised that in deal
ing with anyone but IBM you usu
ally can write your own ticket if
you get into negotiations early,
when you still have the ability to
go to another supplier. Suppliers
generally will negotiate based on a
contract form submitted by the
customer. He said that even with
IBM, and even on a System 3
transaction, it is a matter of how
hard the salesman will work for
the client.
More extensive coverage of the
AICPA’s Ninth Annual Conference
on Computers and Information
Systems will appear in the next
issue of this magazine.

Productivity Increases

Still Mystery to Most,

Conference Concludes
Increases in productivity, al
though urged by Government and
paid fervent lip service by busi
ness, are intangible measurements
not completely understood by
either.
That was the overriding impres
sion given by speakers at a two7

All relevant inputs must be considered when measuring productivity rises

day conference on productivity
sponsored by The Conference
Board, May 22-23 in New York.
The whole question of produc
tivity has come into sharp focus
since the advent of price wage con
trols and the sharp drop in the
American balance of trade. Yet the
first rigid price control program,
Phase II, which tied permissible
price increases to a rise in produc
tivity within an entire industry,
used too simplistic a concept of
productivity increases, according to
speakers at the conference. The
Government tied productivity to
only one input, man-hours of work.
Yet productivity should be defined
as the relationship of output “to the
associated productivity inputs—
labor, capital, and natural re
sources,” said John W. Kendrick,
vice president and director of eco
nomic research for The Conference
Board. When productivity is re
lated to all the associated inputs,
then a company has “total factor
productivity measures.” Changes in
such measures reflect changes in
productive efficiency generally.
“Man-hour” viewpoint limited

“When output is related to only
one class of inputs, such as labor
in the customary output per man
hour measure,’ increases also reflect
factor substitutions, such as capital
for labor, as well as changes in pro
ductive efficiency,” Mr. Kendrick
said. “Only the total productivity
measures indicate the net savings
over time in real costs per unit of
output. But since labor is generally
the largest part of costs in valueadded production measures, output
per man-hour measures are also
useful if their limitations are kept
in mind.”
In a dynamic economy, output
rises faster than inputs (real costs)
over a fairly long period for three
main reasons, he said:
1. Productivity is influenced by
cyclical change in rates of utiliza
8

tion of capacity. In the earliest
stages of an industry’s growth, pro
ductivity changes are above aver
age, as production moves toward
the most efficient rates of utiliza
tion. As the company prospers, pro
ductivity tends to decline. As the
company begins to decline, produc
tivity advances again as manage
ment becomes more cost conscious,
lays off inefficient workers, and con
centrates production in its most effi
cient plants.
Role of efficiency changes

2. Productivity is also influenced
by the degree of efficiency with
which particular technologies are
utilized. Changes in labor efficiency,
as reflected in work measurements
relating actual man-hours used to
engineering studies or statistical
norms, reflect changes in worker
attitudes and intensity of work, as
well as management’s efficiency in
utilizing labor. If the technologies
are relatively new, productivity
measures reflect the “learning
curve” phenomenon which could
involve formal training programs,
as well as “learning by doing” by
all involved.
3. Overall, the “most important
element in productivity advance is
technological and organizational
progress resulting from inventions
and associated innovations in the
ways and means of production. In
ventions and their commercial ap
plications increasingly have been
the result of organized research and
development, undertaken chiefly in
industrial laboratories, but with
major financing from the Federal
Government.”
“My studies for the National Bu
reau of Economic Research show
that the cumulative ‘intangible in
vestments,’ especially in R&D, edu
cation, and training, embodied in
capital goods and workers have in
creased in relation to the tangible
inputs at about the same rate as
total factor productivity in the U.S.”

Mr. Kendrick said that other sig
nificant factors in productivity, be
sides intangible investments, are
economies of scale, changing eco
nomic efficiency in allocation of re
sources to conform to community
preferences, and changes in the
average inherent quality of human
and natural resources. Also, he
pointed out, changes in the flow of
unmeasured governmental inputs
may affect productivity measures
for private industries.
Reginald Jones, partner-in-charge,
Administrative Services Division,
Arthur Andersen & Co., New York,
conceding that most companies
were far behind the times in
measuring productivity increases,
pointed out that even companies
with a well organized management
information system had been remiss
in keeping a close watch on pro
ductivity measures. There were sev
eral reasons for this, he pointed
out. Most management information
systems are cast in terms of oneyear budget plans and it is difficult
to track down productivity changes
within such a narrow time frame.
Then, too, the average MIS may
not disclose productivity trends at
all.
Describing productivity as a
measure that can be immensely
useful to a company in gauging
the effect on its growth of: infla
tion, capacity utilization, and pro
duction efficiency, and also provid
ing a basis for evaluating its com
petitive position vis-a-vis its com
petitors, Mr. Jones described an
exhaustive study his firm had done
during Phase II of the New Eco
nomic Policy for a client company.
The study was done in three
steps, Mr. Jones said. The first step,
designed to tell the client where he
stood in relation to his competitors,
used a formula developed by the
Price Commission and a work study
in the company’s plants. Step 2 in
volved finding the worst problem
areas in the company by plant and
department. Step 3 was concerned
Management Adviser

Overall productivity increase can mask actual drop for some periods

with finding the causes of produc
tivity decline, if that had occurred,
or productivity increases that lag
ged behind industry figures.
Figures showed comparative drop

This increasingly sophisticated
breakdown revealed some things
about the client that had never
been realized before, Mr. Jones
said. In the first place, although
overall productivity for the com
pany had climbed in the period
1958-1971, the rate at which it had
climbed had varied widely. Al
though comparative productivity
increases for the industry had been
3.4 per cent, for the client plant
had been 3.1 per cent, and for the
client company as a whole had
been 3.2 per cent for the entire
period 1958-71, a very different pic
ture emerged when the period was
split into halves, 1958-1965 and
1965-1971. During the earlier pe
riod, when industry productivity
was increasing at the rate of 3.7
per cent, the client’s plant produc
tivity had increased 4.2 per cent,
and overall company productivity
3.9 per cent. During the latter pe
riod, when industry productivity
continued to increase at the rate of
3.2 per cent, the client plant’s rate
dropped to 1.6 per cent, and over
all client rate dropped to 2.4 per
cent.
So overall plant productivity for
the entire period, 1958-1971, dis
guised a far more serious picture
of the dropping productivity rate
in the latter portion.
Mr. Jones said that Arthur An
dersen had concluded that changes
in company policy seemed to be
mainly responsible for the steep
drop in productivity. “Left to their
own devices, people’s productivity
tends to go down,” he remarked.
Management must keep devising
measures to go on stimulating its
employees.
Productivity improvement seems
directly related, he said, to: tech
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nology, capital investment, product
design, process engineering; sys
tems and policies within the com
pany, methods changes, scheduling;
supervision and motivation; train
ing supervision, and capacity utili
zation.
Ms. Virginia Dwyer, chief econ
omist and director of accounting re
search at Western Electric, who
spoke directly after Mr. Jones, did
not dispute his contention that the
average MIS is not adequate to
measure productivity gains. Rather
she argued that development of a
corporate productivity model, such
as her company has developed,
yields a historical data bank con
taining deflated sales, gross and net
output, make-buy trends, man
hours worked, capital stock, unit
costs and many other statistical
time series.
“The importance and use to
which such a data bank can be put
cannot be overstated,” she asserted.
“It avoids problems of records re
tention; it has served as the data
backbone for countless studies for
and by managements in other or
ganizations; and it has identified
new control tool requirements.”
A major use of the Western Elec
tric productivity model has been
for comparison with similar data
from outside the company. Thus
the Western Electric model, a “total
factor productivity model,” can
even be used with Government
data where most records are com
piled in terms of output per man
hour, since output per man-hour
can be developed out of the West
ern Electric model’s data base.
“A corporate productivity model
can provide valuable insights into
impact of national economic pol
icies on the company,” Ms. Dwyer
said. “It is possible, for instance,
to estimate the effect of national
inflation on the company under
various assumptions concerning
future productivity achievements.
The distribution of productivity
gains among customers, suppliers,

and employees under varying eco
nomic conditions is another type of
analysis falling in this category.
“Probably the most important
use of our model is in testing the
consistency and implications of
company forecasts. In the case of
our short-term financial forecast,
we can test the consistency of the
incoming field forecasts in terms of
an evaluation of the implied pro
ductivity gains which they contain.
Applying our productivity model to
the long-term outlook, we can ex
plore the manpower and capital
needs generated by demand projec
tions using alternative productivity
assumptions. Finally, in the case of
the capital budget, the relationship
of capital spending to output and
its possible effect on productivity
can be analyzed and the implica
tions for manpower requirements
assuming various productivity and
growth assumptions can be dem
onstrated.”

IBM Reports Progress
Of Computer Security

Study at Conference
An interim report on the prog
ress of the IBM data security study
was delivered at the National
Computer Conference on June 6
in New York. The project was
started last year (see M/A, JulyAugust, ’72, p. 6).
IBM’s study has been directed at
increasing the computer industry’s
basic understanding of what is in
volved in data security, explained
Charles L. Foster of IBM System
Development Division.
In conducting the study, Mr.
Foster explained, “Our basic prem
ise was that, under normal circum
stances, three primary factors make
security difficult to achieve:
“—There is no clear, unambig
uous definition of what data secur
ity is;
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"—The techniques for measuring
security are non-existent or ill-de
fined;
“—The average user is uncertain
of his security needs.
“There was a second premise ....
It is that data security must ulti
mately be a user function and re
sponsibility. The most secure oper
ating system will be useless without
adequate physical protection and
proper administrative procedures.
And these are in the hands of the
user.”
IBM has established four special
study sites, one within IBM and the
others in three outside users. With
in IBM, the Federal Systems Cen
ter, part of the Federal Systems
Division complex at Gaithersburg,
Md., was chosen. It is working on
such problems as: the definition of
security; levels of authorization and
how these can be controlled; the
economic considerations of secur
ity; and the impact of installed
security, Mr. Foster said.
The researchers found that prob
lems were encountered at FSC
when it was faced with making
the transition to a secure environ
ment. This environment was cre
ated by installing a software tool
called Resource Security System
(RSS) in conjunction with having
a security officer oversee the pro
gram.
Mr. Foster explained that each
of the study sites installed RSS
“because we had some successful
operating experience with it on
OS/360 MVT. It plugs what we
call the ‘integrity’ holes in that
operating system by adding fetch
protect and modifying the operat
ing system to do more stringent
checking,” he said.
“Overseeing RSS and limiting
the degree of access as well as
access itself is the security officer.
By letting the security officer de
fine data sets at different levels of
security and by letting him estab
lish categories of users and data
sets, we take the first steps for
ward coming up with the checks
and balances necessary to define
the secure system.”
FSC is now trying to learn more
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about the operational impact of
installing a secure system such as
RSS. FSC is trying to assess data
security from the DP manager’s
viewpoint.
A second study site is MIT,
where data processing profession
als are trying to determine what
kind of authorization mechanism
is required in a secure environ
ment and if there are more than
one.
A third site, TRW, is attempting
to develop definitions of security
and the techniques required to
measure them. IBM has asked
TRW to recommend a way to as
sess the secure system. William P.
Mancina of TRW said at the pres
ent time his group does not believe
there is any practical solution to
the question of such certification.
The fourth site is the State of
Illinois management information
department, which is looking into
the economics of the secure envir
onment. It has been asked to deter
mine the level of security it needs,
then to analyze and document the
economic trade-offs involved in
achieving that level.
Mr. Foster said IBM expects to
publish its project’s findings next
spring.

Antidiscrimination Laws

Must Be Taken Seriously,
Conference Board Warns
Calls for compliance with the
nation’s nondiscrimination laws are
becoming a bore. At least that is
what some managers were thinking
when a frustrated speaker warned
a blase audience that if it did not
give some thought and action to
compliance its members would be
fired.
This is one of the incidents re
ported in The Conference Board’s
100-page study, Nondiscrimination
in Employment: Changing Perspec
tives, 1963-1972, by Ruth G. Shaef
fer, senior specialist in organization
development research.
“After nearly a decade of confu
sion and misunderstanding, the

meaning of Federal laws and regu
lations requiring nondiscrimination
in employment is becoming much
clearer as a result of a growing
body of Federal court decisions,”
the study comments.
Company personnel directors told
The Conference Board that the
courts are determining whether dis
crimination exists within an organi
zation by the results of an employ
er’s actions, not his intentions. The
only reason for continuing discrim
inatory actions permitted by the
courts is business necessity, the
personnel directors say. The courts
are increasingly requiring that com
panies take affirmative steps to erase
discrimination, the directors told
the Board.
The study includes a composite
blueprint of the strategies compa
nies are following as they attempt
to ensure compliance with the non
discrimination laws. Some of the
suggestions made are:
Work with line managers and
personnel people to have them be
come familiar with the gist of court
decisions concerning the Equal Pay
Act, Title VII of the Civil Rights
Act, and the Age Discrimination
Act. Let them know the company
expects to obey these laws. Then
have them think through their
staffing processes for different types
of jobs.
The study suggests that all the
impacts of personnel policies and
practices be looked into. Find
less discriminatory alternatives for
achieving business objectives, it
says.
Reward line managers and per
sonnel managers for equal employ
ment opportunity results, and with
hold rewards, despite other per
formance results, if EEO results are
not satisfactory, the study also
suggests.
The Conference Board study is
available at $17.50 per copy for
non-members and $3.50 per copy
for associates of the Board. Checks
should be sent to the attention of
Ms. Jeannine Green, The Confer
ence Board, 845 Third Avenue,
New York, N.Y. 10022.
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For the Executive in Finance—

Bankers Trust Calls for Federal Code for

Funding, Vesting, and Regulation of Pensions
Federal standards for the vest
ing, funding, and regulation of pri
vate pension funds have been
called for by Bankers Trust Com
pany of New York in a 70-page
study, “The Private Pension Con
troversy.”
A Federal minimum vesting
standard such as the “Rule of 50”
is supported by Bankers Trust. Un
der this rule a worker would be
assured of half of his accrued pen
sion benefits after achieving any
combination of age and service
with his employer that totals 50.
Each year after that he would be
vested an additional 10 per cent,
reaching full vesting in five years.
The study also supports adoption
of “a federal standard that would
require the orderly amortization of
unfunded, vested liabilities over a
reasonable period of time, such as
40 years.”
Federal jurisdiction of private
pension plans should be centralized
in the Treasury Department, Bank
ers Trust recommends. It calls for
strict Federal fiduciary standards
for all persons “who have access
to, or any influence over, an em
ployee benefit fund.”

Greater incentives for employers
to create new pension plans is sug
gested as well as tax deductibility
for contributions made by indi
viduals to retirement programs.
“More than anything else, the
private pension controversy has
demonstrated the lack of under
standing that surrounds pension
plans, particularly among the par
ticipants themselves,” Bankers Trust
observes. Consequently, it en
dorses the concept of more effective
disclosure of information to partic
ipating workers.
Only half covered

Only about half of the nation’s
work force is presently covered by
pensions, Bankers Trust notes, and
it believes that many workers will
remain uncovered unless current
laws are modified.
Bankers Trust Company admin
isters some $20 billion in trust as
sets, of which $15 billion are in
employee benefit trust funds.
Copies of the 70-page study can
be obtained by writing to the Pub
lic Relations Department, Bankers
Trust Company, 280 Park Avenue,
New York, N.Y. 10015.

they can be utilized productively,
the firm says. Employees must be
assured that they will not lose their
jobs as a result of a cost control
study.
“It is indeed admirable that pri
vate industry is getting involved in
hiring the minimally skilled,” said
Richard L. Ganzi, the firm’s pres
ident. “However, it is the responsi
bility of private industry to train
these employees to the point where
they are as productive as they
should be in their jobs. Otherwise,
we have merely substituted one
form of welfare for another.”
Mulligan believes that clerical
work measurement
techniques
based on methods-time measure
ment (MTM) have severe draw
backs.
“MTM was developed to meas
ure the activity of factory workers.
Office workers, with the different
nature of their work, different
movement patterns, and different
work routines are not readily meas
ured by MTM,” the firm’s study
says.
A technique for measurement
based on numerous photographs of
actual clerical tasks has been de
veloped by Mulligan. The firm
claims that its method is thus based
on actual measurement of clerical
work, while MTM standards are
based on “abstract motions and dis
tances.”

Portability not recommended

Bankers Trust does not recom
mend portability of pensions,
whereby workers would carry
vested pension credits from job to
job.
“Legislation of improved vested
rights, establishment of strict Fed
eral fiduciary standards and man
datory funding of vested liabilities
will greatly reduce the need for
a portability program,” the study
says.
Portability would necessitate the
formation of a new Federal bu
reaucracy, Bankers Trust warns,
and would “represent a significant
new concentration of power at the
Federal level.”
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75 Per Cent of Clerical

Financial Men

Force Adequate for

Still Needed

Work Load: Mulligan

The first quarter of 1973 found
general managers and financial ex
ecutives, the profit-oriented exec
utives, in greatest demand by cor
porations, reports Kom/Ferry In
ternational, the executive search
firm.
Lester B. Korn, the firm’s pres
ident, said, “This marked the fifth
consecutive quarter in which these
categories dominated the executive
requirements of industry and re
flects a continuing and accelerating
concern for economic conditions.”

The average company needs only
three-quarters to two-thirds of its
clerical work force to handle its
existing work load, observes an in
formal study by Paul B. Mulligan
& Co., Inc., Scarsdale, N.Y., a con
sulting firm specializing in clerical
cost control, of its clients.
Clerical overage should be taken
care of by normal turnover or
through cross training and transfer
of workers to departments in which
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Accountant Manages Manpower Services at
Deering Milliken; Thinks Training Helps

An accountant is manager of
manpower services at Deering Mil
liken, Inc., and he believes others
trained in the discipline should be
placed in the personnel area.
Warren M. Schmitt told The
Third Annual Conference of Hu
man Resource Systems Users, “The
message I’d like to leave with you
is that there is no reason why, in
your organization, you cannot find
an accountant who is personnel ori
ented or a personnel manager who
is accounting oriented. It’s the best
way to make the system go. One
of the basic advantages of this is
quick solutions to problems.”
In charge of three systems

Mr. Schmitt is responsible for
three basic systems at Milliken:
payroll, benefits, and personnel
data. He gave the conference an
example of a situation where his
multiple responsibilities were bene
ficial.
“In early 1970, our top manage
ment decided to make a major
change in our benefit plan struc
ture for salaried employees. Up un
til that time, we had a pension
plan for salaried employees. Man
agement recognized the need for
increasing these benefits and de
cided to institute a new plan. The
plan was to be a savings-type plan.
In conjunction with this, we were
going to take our pension plan and
change it from a contributory to
a non-contributory plan. Now if
you think about those for just a
minute, you’ll realize that their im
pact is not only on the personnel
data system but also on the payroll
and a rather challenging problem
in the benefits area.”
Mr. Schmitt continued, “We were
withholding pension contributions.
I had to figure out a way to refund
the pension money when the an
nouncement [of the changes] was
to be made. Also being responsible
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for the accounting, I had to adjust
the pension accounts to allow for
these changes. I also had to deter
mine how to accrue the expenses
of a new plan that was to be effec
tive the first of January. The new
plan was rather complex, in that it
gave the employees an opportunity
to defer or not defer some of their
income, as they chose, and further
to take part of the money that
would be contributed to the trust
and decide how they wanted it in
vested. That was a problem for the
personnel data file.
“Somewhere, I had to record
what elections the employees made.
To complicate the problem further,
our salary compensation comes in
two parts. The deferral portion
came out of the bonus check. That
meant we had to produce bonus
checks, less the elective deferrals
the employee made.
“And last, the biggest challenge.
We had about a year to design
systems to take care of the new
benefit plan. It was a rather com
plex benefit plan. At the time we
knew we were faced with the job,
we had approximately a year to put
in the systems. Rather than build
a system just for a new benefit plan,
we took our pension system, com
bined it with the new plan and
created one benefit module to take
care of salaried employees.”
Employee benefit statement

Mr. Schmitt said one of the most
effective tools in the benefit area,
in his company’s estimation, is the
employee benefit statement. This is
an annual report that goes to each
employee telling him and his family
exactly what his personal benefits
are.
Benefits included in this report
are: medical and hospital, sickness
and disability, Social Security,
death, and retirement (on an esti
mated basis).

Milliken had been using an out
side consultant to prepare these
statements from the company’s per
sonnel system. It sent its magnetic
tapes to the consultant who then
ran them through its program, pro
duced the employee benefit state
ments, and sent them to the em
ployees. Milliken was paying in ex
cess of three cents a week per
employee to obtain the statements
this way. The company has now
acquired its own tailor-made sys
tem and has reduced the cost of
each statement to less than a penny
a week per employee.
“You spend a lot of money to
provide your employees with ben
efits. After you’ve spent all that
money, it makes good sense to me
to spend a few more dollars and
advertise that you are doing some
thing good for your employees,”
Mr. Schmitt concluded.

Stockholder Relations,

Safety Programs Main

Communications Emphasis
A recent survey of the communi
cations practices of 17 major U. S.
utilities has found the topics given
the greatest continuing emphasis
by them are safety programs and
stockholder relations.
Towers, Perrin, Forster & Crosby
conducted this survey to find out
the practices, trends, and objec
tives of the utilities’ communica
tions programs. Not one of the par
ticipating companies had a formal,
written policy statement regarding
its overall communications efforts,
the consultants say.
TPF&C divided the utilities’
audience into five groups: local
communities; unionized employees;
non-unionized employees; labor or
ganizations; government entities.
The consultants found that formal,
written policies for communications
existed in six utilities for employee
(union and non-union) communi
cations, in five for labor commu
nications, in two for government
Management Adviser

communications, and in only one
for community communications.
The respondents said that their
highest average annual communi
cations expenditures were on the
topics of: social issues; community
relations and employment oppor
tunities (recruitment). TPF&C ob
serves that while employment op
portunities ranked third in the av
erage amount of money spent each
year, it ranked eleventh in em
phasis in the utilities’ communica
tions programs.
Best communications media

What are the most effective
media for downward and upward
communications, the consulting
firm asked. For downward commu
nication, the internal publication
and the small group meeting tied
for first place, and for upward com
munication, the majority of re
spondents felt the small group
meeting was the most effective.
TPF&C will send readers this 25page “Survey of Communications
Practices in 17 Major U. S. Util
ities” free of charge. It has also
compiled a 16-page report called
“Communications and Productivity:
A Research Overview,” which is
similarly available to interested
readers. Contact Ms. Joyce Gildea,
Towers, Perrin, Forster & Crosby,
Three Penn Center, Philadelphia,
Pa. 19102.

Bay State Church Group
Consolidates Accounting

Functions for Parishes
Episcopalians in Massachusetts
no longer have to wonder about
where the money from the collec
tion plate is going. Twenty-four
parishes in the diocese have joined
the Church Financial Service, Inc.,
a computerized service for consol
idating the accounting functions of
the individual parishes.
Frederick Kauders, president of
CFS, explained, “CFS is a separate
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corporation whose board, to be
elected by the treasurers of the
participating parishes at its first an
nual meeting in the fall of 1973,
has complete control over policy,
income distribution, and availabil
ity of records to others. Parish in
dependence is inherent, since the
system is concerned with the man
agement of funds, not how they
are spent.”
Central bank used

Once a parish belongs to the sys
tem, it deposits its receipts in a
local checking account and then a
telephone call is made to the cen
tral bank, The National Shawmut
Bank of Boston, which initiates an
automatic transfer from the local
bank to the central fund. A small
balance, of about $100, is kept at
the local bank for petty cash. The
parish treasurer records each de
posit on a preprinted form which is
forwarded to CFS for recording on
a Honeywell H-58 computer.
To pay a bill the parish financial
officer makes out a voucher check
form that he sends to CFS for val
idation and for recording on the
computer. The check is then sent
out to the proper recipients.
According to CFS executive di
rector, the Rev. Richard S. Arm
strong, the new system relieves the
parishes of the necessity of having
an accountant handle the books. It
provides consistent and accurate
mechanical means of bookkeeping
for the individual parishes despite
any changes in financial officers.
The system also can produce de
tailed financial reports, Rev. Arm
strong said. The buying patterns of
the parishes can be analyzed by
the system so that church necessi
ties may be bought at discount in
large quantities.
Rev. Armstrong also noted that
the parishes can expect better re
turns on their savings thanks to this
pooling. The one large account will
constitute a substantial balance that
can be invested and the resulting
income will cover the cost of the
system. He anticipates an annual
cash flow of $10-million through

the system from Diocese of Massa
chusetts parishes.
CFS is the result of a study
funded by The Episcopal Church
Foundation with a $50,000 grant.
The study team was headed by
John H. Farquharson, financial offi
cer of the diocese, and Duncan Ed
munds, CPA.
The Rt. Rev. John M. Burgess,
bishop of the Diocese of Massachu
setts, endorsed the project, saying,
“The time has come to encourage
cooperation among our parishes
and to dispel some of the old pa
rochialism which has prevented
this; by using modern business
methods, this program takes a long
step toward this end.”

Dow Officer Defends

Multinationals as Good
For Trade Balance
Another proponent of multina
tional companies made his support
heard publicly (see M/A, MayJune, ’73, p. 7). H. H. Lyon, vice
president and director of corporate
administration for The Dow Chem
ical Company, told the American
Chemical Society’s national meet
ing that Dow’s increased employ
ment abroad had contributed sub
stantially to its increased employ
ment in the United States.
“Our problem is not that the
multinational companies are build
ing plants abroad,” Mr. Lyon said,
“our problem is that you and I are
driving Volkswagens and wearing
Italian shoes and taking pictures
with Japanese cameras. All these
things take dollars to those coun
tries which must be offset by Am
erican exports.
“To blame the problem on the
multinational companies and to im
pose restrictions on them, would
not solve this problem—it would
only worsen it. We really should
be providing incentives to U. S.
companies to increase their exports.
We have either to restrict our im
ports or increase our exports and
most Americans, I think, will opt
for the latter.”
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For the Management Consultant—

Proprietary Hospital Chains Lead Voluntary Hospitals
In Use of Modern Business Methods, Report Claims
Proprietary hospital chains are
“pioneering the introduction of in
dustrial management approaches
and operational techniques into an
industry where profit has always
been a dirty word,” says the con
sulting firm of Coloney, Cannon,
Main & Pursell, Inc., in the spring,
1973, issue of its newsletter, Man
agement Practice.
The firm notes that total U. S.
medical and health service expend
itures nearly doubled in six years
to an estimated $83.4 billion in
1972. CCM&P sees little hope for
changing the voluntary general hos
pital because of factors that lie
deep within its structure. But the
performance of the proprietary, or
for-profit, investor-owned hospitals
shows promise, the consultants be
lieve.
There are at least 42 chains of
these hospitals, CCM&P estimates.
As of 1971, these hospitals had:
262 staff members per 100 patients,
compared to the voluntary hospi
tals’ 301 per 100 patients; a payroll
cost per patient day of $43.96, com
pared to $54.73 for voluntary hos
pitals; an average length of stay of
6.7 days, compared to 8.1 days in
voluntary hospitals; and a total cost
per patient day of $87.25, versus
$93.84 in voluntary hospitals.
Although these hospitals have
been criticized, “mounting evidence
suggests that proprietary chains
have succeeded in applying mod
ern business techniques to the op
eration of hospitals while demon
strating that the quality of care
need not be sacrificed,” CCM&P
states. The firm breaks the propri
etary hospitals’ approach to man
aging hospitals as a business down
into five major elements:
1—Administration personnel are
in charge of managing the hospital.
The medical staff does not have a
monopoly in determining policies
in the areas of hospital utilization
and hospital medical care. Man
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agement, with medical staff guid
ance, makes the final decisions on
services to be offered, equipment
to be used, prices to be charged
for services, and administration ac
tivities to meet objectives.
2—The proprietary hospitals are
applying management approaches
proven to be effective in industry.
Including: financial and cost con
trol techniques; standardization of
equipment, operating procedures,
and hospital design and construc
tion; industrial engineering meth
odology; and attractive incentive
programs to motivate professional
managers.
3—The operating statistics of
proprietary chains show that they
have an in-depth understanding of
the profit-economics of hospital op
erations. More ancillary services
are used in the first few days of a
patient’s stay; consequently, shorter
stays are more profitable for the
hospital and give the patient a
lower cost per stay.
4—The proprietary chains have
centralized purchasing and admin
istrative services to capitalize on
the economies of scale inherent in
a large, multi-unit operation.
5—Diversification into closely-re
lated product and service markets
gives the proprietary chains a
broader earnings base. Some of the
more common diversifications are:
clinical laboratories, hospital equip
ment and supplies, and contract
hospital management for non-profit
hospitals.
CCM&P says that despite the
criticism of proprietary hospitals,
non-profit institutions are already
starting to adopt some of their
methodology. “And additional bite
will accompany requests for further
improvement as new standards of
performance show many non-profit
hospitals compare unfavorably with
proprietary chains,” the firm con
cludes.
Another firm, Creative Strategies,

Inc., recently predicted that within
five years proprietary hospitals will
double their bed capacity (see M/A,
May-June, ’73, p. 17).

CPA MAS Groups
Have 25% of U.S.
Consulting, CN Says
The management advisory ser
vices divisions of CPA firms are
estimated to share a $500 million
consulting market, which is sub
stantially larger than that shared
by the top dozen independent con
sulting firms, estimates James H.
Kennedy in the June issue of his
newsletter, Consultants News.
“Though no CPA’s single oper
ation outbills MC KINSEY, CN
estimates that five CPAs fall be
tween MC K’s $45 million and
BA&H’s $18 million: ERNST &
ERNST; PEAT, MARWICK, MIT
CHELL; ARTHUR ANDERSEN;
PRICE, WATERHOUSE;
and
TOUCHE, ROSS,” the newsletter
states.
Mr. Kennedy estimated the bill
ings of the top dozen U.S. inde
pendent consulting firms for man
agement consulting services fees
alone as:
McKinsey
$45 million
Booz, Allen &
Hamilton
18
Arthur D. Little
18
Alexander Proudfoot
18
Science Management
14
George S. May
12
H. B. Maynard
12 ”
A. T. Kearney
11
Hay Associates
8
Cresap, McCormick
& Paget
7
”
Kurt Salmon Associates 7
Hill-Fantus (D&B)
6
”
“While McKinsey & Co. does
dominate, there can be little ques
tion of the largest consulting firms
controlling the market if the top
12 have only $176 million, or less
than 10 per cent of an estimated
$2 billion total in management
consulting services,” Mr. Kennedy
points out.
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Computer Fraud Is

Minimized by Simple
Rules, Expert Says
Computer users can virtually
eliminate the risk of fraud by ob
serving presently available proce
dures, said Jack A. Aronow, for
merly responsible for security of
the computer center at MIT’s
Lincoln Laboratory.
With Equity Funding on every
one’s mind, that is nice to hear.
Now president of Interactive
Data Corporation, a Waltham,
Mass., time-sharing company, Mr.
Aronow cited ten specific safe
guards computer users can apply
to prevent tampering or unauthor
ized access:
1—Access to the data stored on
the computer should be limited to
only those who need it to perform
their jobs.
2—Use a two-tiered password ap
proach to access data segments. Use
one eight-digit password to iden
tify the terminal operator and an
other eight-digit password to give
him access to the particular data
segment. Mr. Aronow said a three
tiered password would be even
more secure.
3—Limit the number of incorrect
passwords that can be tried. This
step is especially important for
time-sharing users, Mr. Aronow
cautioned. After two incorrect tries
are made the computer should be
programed to automatically sound
an alert.
4—Periodically change the pass
words, particularly if there is a
high rate of turnover among em
ployees having access to highly
sensitive data.
5—Users of the system should
have to enter their names or initials
each time they work with it. A sep
arate file containing the names and
the length of time that the system
was used can and should be auto
matically generated by the com
puter for management’s review.
6—Functions available to users
should be limited. For instance, if
a user only needs to enter data,
July-August, 1973

he should not be able to change
stored data.
7—Carefully review who used the
computer and for how long. If a
job took twice as long as it should
have, perhaps part of that time was
used for tampering with the sys
tem, Mr. Aronow warns.
8—Establish a technique for al
lowing computer transactions to be
monitored at random. Mr. Aronow
likens this procedure to a cruising
police car, because the operators
never know when their transactions
are being monitored.
9—Use special coding algorithms
that scramble data so that they are
unintelligible to those who don’t
know the coding.
10—Use a time-sharing company
whose employees do not know what
the customers are doing, much as
a bank guard does not know the
nature of the valuables he is pro
tecting. The time-sharing company
should also follow security meas
ures; its employees should need
permission to access customer data;
and all changes should require cus
tomer authorization, Mr. Aronow
said.

New Products and Services—
Auerbach Offers Manual

For Small and Medium
EDP Operations
Auerbach is offering a new loose
leaf series designed especially for
data processing managers of small
and medium-size EDP operations.
It is called the Data Processing
Manual.
The Manual is a series of port
folios divided into six categories:
general management; data process
ing administration; systems devel
opment; standards, practices, and
documentation; operations; and
technology. The initial shipment
consists of 18 portfolios. The pub
lishers promise there will be more
than 60 portfolios sent to subscrib
ers during the first year.
The Data Processing Manual
sells for $150 a year, including all

published material and new port
folios for 12 months.
More information about the new
publication is available from Auer
bach, 121 N. Broad St., Philadel
phia, Pa. 19107.

Univac Shows Package
Designed to Lessen

Buying Problems
A software package designed to
solve the buy-in problem for the
distribution industry is being of
fered by Sperry Univac to its cus
tomers free of extra charge.
The program, called OPTIMUM,
determines the correct quantity of
an item to purchase to maximize
savings ahead of an announced
price increase. It considers such
cost factors as cost of capital, or
dering, purchasing, and storage.
The quantity that would maximize
savings and the potential savings
are displayed on a scope or fur
nished as a printout.
The buyer feeds into the com
puter the appropriate demand, old
cost, cost after the price increase,
and unit rate data.
OPTIMUM can be run on any
Univac computer system running
on FORTRAN IV.

Carrier Class Rates

For EDP Billing

Offered as Service
NUMERAX, Inc., Englewood
Cliffs, N.J., is offering a service
which provides accurate motor car
rier class rates, applicable to specific
products and distribution patterns,
for direct input to shippers’ comput
erized customer billing systems.
First the products shipped be
tween the client’s shipping points
and his customer’s “ship to” ad
dress are identified. These are
combined with the proper freight
rates and the appropriate zip codes
and the resulting magnetic tape is
delivered to the NUMERAX client.
Rate changes are reported to clients
in a monthly newsletter.
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Wanted!

700,000 busy executives who can:

If you can spend some time, even a few hours, with someone who needs
a hand, not a handout, call your local Voluntary Action Center.
Or write to: “Volunteer,” Washington, D.C. 20013 We need you.
The National Center for Voluntary Action.
advertising contributed for the public good

It would seem that communications would be fairly
simple in a small company. But if the company has
seven production plants scattered across the country?
Here are some of the solutions found by one firm—

MANUFACTURING COMMUNICATIONS
IN A SMALL, MULTI-PLANT COMPANY
by Fred D. Bauce
The Milford Rivet & Machine Co.

is widely assumed that, be
cause fewer people are involved
in a small mutliple-plant company,
it’s relatively easier to communi
cate well than it is in a large, oneplant firm. This would seem to be
particularly true if each plant
makes essentially the same prod
ucts.
We have found at The Milford
Rivet & Machine Co. that this
assumption just isn’t true. Milford
is a small firm (a fully independ
ent subsidiary of Raybestos-Man
hattan) with seven manufacturing
plants at six different locations from
Connecticut to California. Five
plants, which we call divisions,
make rivets and cold headed prod
ucts, one plant makes rivet-setting
machines and tools, and one plant
produces tools for cold heading
machines. We have had to work
hard over many years to develop
and then maintain what has now
become, we believe, good commu
t

I

July-August, 1973

nications between and within all
our manufacturing plants—and we
know we must continue to work to
maintain and improve it.
The division manager

The key people in communica
tions among the seven divisional
plants in Milford, which range from
45 to 100 employees each, are the
division managers, who are primar
ily manufacturing executives. Com
munications must help the division
manager in realizing the full bene
fits of operating an autonomous
manufacturing plant as well as be
ing an integral part of a larger cor
poration. As an independent plant,
he is closer to his markets and has
more opportunity for personal con
tact with suppliers and customers.
His division is small enough to re
spond quickly to changes in the
marketplace and to easily introduce
changes in purchasing practices.

On the other hand, as part of a
large corporation, he has ready ac
cess to capital, a research and de
velopment staff, and a marketing
organization far larger than he
could ever have as an independent
firm.
With these advantages, however,
the division manager of the indi
vidual plant in smaller companies
faces some inherent drawbacks.
The staff functions such as account
ing, personnel, and plant engineer
ing that may be available to the
division manager on a corporate
level cannot be expected to fulfill
all the needs that develop on a di
visional level. At the same time,
with a multi-plant company, large
or small, it is common practice to
keep the staff organizations in in
dividual plants very small so as to
minimize the extra cost of the in
evitable overlapping in function be
tween corporate and division.
Therefore, with a very thin staff,
17

Each division (plant) manager must assume many of the functions
that would be taken on by others in a single-plant company.

a division manager finds himself
performing many staff functions
that would ordinarily be done by
someone else in the organization.
Management’s approach

To support the division manager,
corporate management must estab
lish operating policies—and revise
them as the need arises—that will
allow each manager to best achieve
the full benefits of both the small
plant and the larger corporation.
Authority and responsibility must
be allocated on corporate and divi
sional levels so as to maximize the
overall effectiveness and profita
bility of each division. Certainly,
each divisional plant must be con
sidered as a profit center and ade
quate up-to-date financial informa
tion should regularly be supplied to
the division manager. At the same
time, to take advantage of the spe
cial knowledge and skills of indi
vidual managers, a means must be

FRED D. BAUCE is exec
utive vice president and
treasurer of The Milford
Rivet & Machine Co., a
wholly owned subsidiary
of Raybestos-Manhattan,
Inc. He is chairman of
the taxation committee
of
the
Manufacturers
Association of Southern
Connecticut and a member of the tax com
mittee of the National Association of Manu
facturers. Mr. Bauce is also a member of
the N.A.A., the A.M.A., and the Financial
Executives Institute.
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provided to permit them to partici
pate actively in corporate-wide
planning and operations.
An important corporate function
to us at Milford, for example, might
be called “keeping the jars level,”
that is, taking advantage of the
multi-plant organization to maxi
mize both production and customer
service. Everyone benefits when
corporate management minimizes
fluctuations in production load at
individual divisions, avoiding high
er overtime rates at overloaded
plants and minimizing the necessity
for temporary layoffs at underload
ed plants. Milford tries to maintain
a consistent 45-hour week in each
division by shifting production
loads as necessary, but always with
in the limits of optimum service to
the customers.
With regard to customer service,
the plant vacation levels are stag
gered so that some production ca
pacity is continuously available. A
large New England customer, for
example, wanted to ensure delivery
of a component that, because of
special tooling, was made only in
the Milford Division. Arrangements
were made to produce this part in
the Penn Division and Ohio Divi
sion plants during the Milford Di
vision’s vacation.
To accomplish all this, corporate
management must provide the
means for regularly distributing ac
curate, up-to-date management in
formation at all levels. In addition

to such a formal information sys
tem, management must also en
courage constant person-to-person
contact in transacting the day’s
business. A corporate acquisition
and its significance were announced
to all division managers together on
a conference call from the Milford
headquarters. Conference calls are
also used in discussing wage and
price matters, in reviewing produc
tion backlog and inventory status,
and in exchanging technical infor
mation on manufacturing methods,
among many other subjects. Mil
ford’s top executives all have their
offices adjacent to each other at
one location, and spend a good deal
of time in informal discussions in
which immediate problems can be
evaluated immediately, and deci
sions often made right on the spot.
Similarly, we have always stressed
the use of WATS (Wide Area Tel
ephone Service)—at a cost of $16,000 per year—in place of memos
in plant-to-plant communication.
Whenever possible, verbal commu
nications between the plants and
corporate headquarters are encour
aged, rather than discouraged.
This may seem like heresy to
firms that emphasize always “write
it down.” Our philosophy is, “When
speed is necessary, use the WATS
line; if the situation’s really critical
make a direct call.” Our reason is
simple. A fast turn-around time is
vital in our business. Rivets, al
though necessary, are small; many of
Management Adviser

The main element of

formal communications is

the scheduled meeting of
division managers at
corporate headquarters in

January or February of each
One important corporate function at Milford is "keeping the jars
level": balancing the production loads at each of its seven plants.

our customers don’t even carry them
on their inventory. Yet when they’re
needed, they’re needed in a hurry.
As a result, each of our plants gets
a large percentage of rush orders.
In such a situation, when a custom
er needs a reply today as to
whether he can have his order filled
by the end of next week, it’s almost
essential that we use plant-to-plant
telephone communication. If the
first plant can’t fill the order in time
but Division B in another state can,
the only way the customer can get
his reply today is through a phone
call to the Division B manager.
We don’t dispense with the writ
ten word altogether. Providing Di
vision B can fill the order in time
the division originating it sends
through a sales order. So there is
a written record. But first there is
a phone call.
And the customer gets his reply
as to whether we can or cannot
July-August, 1973

meet his schedule the day he makes
his request.

year. There they review

the year just past and make
plans for the current and
future years.

Formal communications

The main element of formal com
munications at Milford is the sched
uled meeting of division managers.
They meet with corporate staff
people at Milford headquarters in
January or February for review of
the preceding year and planning
for the current and future years.
Subjects covered on both a plant
and corporate basis include P & L
experience, balance sheets, return
on investment, inventory turnover,
capital expenditures, and industrial
relations. The company-wide par
ticipation by division managers has
helped greatly in developing their
personal capacity as managers and
their interest in the overall corpo
ration.
In late spring and in the fall, the
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division managers alone meet at a
division plant to discuss specific
manufacturing problems, without
involving the corporate staff. The
corporate accounting staff then
visits each division plant in the fall
to help the division manager set up
forecasts for the following fiscal
year.
Committees aid managers

. . . ad hoc subcommittees
are formed to review

particular problems and

In addition, ad hoc subcommit
tees are formed to review particular
problems and recommend solutions
to the division managers and cor
porate staff. For example, a sub
committee was formed to review
standardization of wire material
specifications.
Milford recently introduced the
MP-X Metal Piercing Riveting Sys
tem for high-production machine
riveting without prepunched holes.
The MP-X System, which can be
used on standard automatically fed
Milford rivet-setting machines, in
cludes a special alloy steel rivet of
new design and a radically new
rivet clinching tool.

recommend solutions to

division and corporate staff.

Results in one year

In mid-1970, a divisional man
ager’s subcommittee was formed
specifically to develop the MP-X
system. At that time Milford had
been making an older-style metalpiercing rivet for years, mostly at
its Penn Division, and a new mar
ket seemed to be developing on the
West Coast, served by the Pacific
Division. The Marketing Depart
ment felt that there could be a
significant increase in the applica
tion of metal-piercing rivets if
greater thicknesses of metal could
be pierced and if a more consis
tently good clinch could be
achieved. The metal-piercing sub
committee was formed under the
direction of the Penn Division man
ager and included the Pacific Divi
sion manager, the head of Riveting
Service, and a Milford specialist in
machine application. The manager
of the Machine Division also partic
ipated because it was recognized
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that the new riveting system in
volved machine structure and tool
design as well as the rivet itself.
The subcommittee assigned various
materials testing projects to divi
sion plants, received reports on
progress, and ultimately established
a standard line of metal-piercing
rivets. The MP-X Riveting System
was announced by the Marketing
Department less than a year after
the committee was formed.
Management information reports

The Financial Division of Mil
ford’s corporate staff is responsible
for generating periodic financial re
ports for the division managers.
See Exhibits 1 and 2 on pages 21
and 22. These reports to each divi
sion manager include:

A. Weekly — productivity, effi
ciency, equipment utilization, and
production cost by man, machine,
and shift.
B. Monthly—division P&L state
ment, covering the data on which
the bonus is based, and a profita
bility analysis report itemized by
product.
Our division profitability reports
are a little unusual but they work
well. If Division A, say, gets a rush
order that it can’t fill, it may find
that Division B can. Division A or
ders the necessary products from
Division B and pays the full list
price for them. That goes on Divi
sion B’s profitability reports, of
course, as a regular sale. But then
Division A gets credit for the sale
of the original order to the original
customer—and that sale goes on its
profitability report. A memo goes
on the record to keep the account
ing straight and both Division A
and Division B get credit for their
sale—Division B to Division A, Di
vision A to the original customer—
on their profitability reports.
This costs more money in terms
of bonuses but we feel it is more
than worth it. Each division, rather
than just one, gets a profitability
report which is reflected in its
Management Adviser

EXHIBIT I
PROFITABILITY ANALYSIS 3RD QUARTER 1972
CUST
NO.

'

AVERAGE
PROD D SELLING
PRICE/M

2
2
2
2

TOTAL
$ COST

TOTAL $
SELLING
PRICE

PROFIT
AT
STD

COST
ACTUAL
PLUS PROF
VARIANCE
%

HEADER MACHINE PRODUCTIVITY ANALYSIS BY OPERATOR W/E OCT. 10, 1971____________________________________ .

MACH INE
____________________________________ ASSIGN HRS.
D S NO. NO. SIZE TYPE
G R. SU. NET

1 1
1
1
1
1
1
1

TOTAL PCES
SHIPPED

43 1875 HYPRO
40
12
28
44 1875 HYPRO____ 40___ 6_
34
73
10 HYPROSDE____40__ 3 _
37
74 1OH8 PROSDT
43 _ 3
37
TOTAL
160
24 _ 136

__
MAN
NET PROD.
HRS.
BK.RTE. ACT.RTE WKD.

MCH. HRS.
M. PCS. M. Pre. PAYROL
NO.____ TOTAL GROSS_____ UTIL. *____ MCH.___ PER............. PER______PER M.______
SU. PROD. M. PAY___ BOOK__ ACTUAL MAN MAN HRS. MCH.Hrs.__ RIVETS______

5.4
5.4
40
4
23.9_
23.9___________ 2
29.9
29.9___________ 1
35.8
35.8
1
95,0__ 95.0
40
8

219.0
378.9_________
359.0_________
430.3_________
1387.2__________

.14
.19
.1
5.5
40.6
.60
.70
.6
9.5
15.9________________
.75
.81
.7
9.0
12.0________________
.90
.97
.9
10.8
12.0________________
.59____ .70___ 2.4____ 34.7_____ 14.6...... ........................

Some of the periodic reports generated by computer at corporate headquarters.

bonuses, so there is no hesitancy
in A feeding its order to B and no
reluctance on the part of B in
handling the order.
C. Bimonthly—orders received,
shipments, production output, back
logs and costs, both current and for
the comparable period in the pre
vious year.
D. Quarterly—division profitabil
ity analysis by individual customer
and a corporate operations report
covering sales, costs, and profitabil
ity by division and by product. Op
erating expenses are given in cost
per pound or per 1000 units. All
data are compared with both the
previous quarter and year.
Staff economies

At both the plant and corporate
levels, the ability of managers to
plan and control has been very
much enhanced by these reports.
The staff of the Financial Divi
sion has remained at 16 people for
almost the last nine years (it is 18
today). Although the company sales
volume has tripled in that time,
introduction of improved manage
ment techniques and extended use
of the computer have increased the
efficiency of corporate accounting
operations. At the same time book
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keeping and other clerical work at
the plant level have been signifi
cantly reduced.
We don’t have any hard or fast
percentages by which we can
gauge the effect of all this in cler
ical efficiency. Our seven divisions
were all originally independent com
panies and each had its own office
staff.
As the divisions were merged
over the years into one organiza
tion, most of them cut office staffs
as payroll and other routine duties
were assumed by the corporate
staff. As for the corporate staff it
self, we had a staff of 15 people
in 1963 before we centralized
so many functions. Our sales vol
ume in that year was approximately
$6,000,000. Today our volume is
three times that; we have cut staffs
by attrition in most of our divisions.
Our headquarters office staff to
day: 18.
Division managers frequently
travel to other Milford plants, sup
plier plants, and, with sales repre
sentatives, customer plants; plant
superintendents and foremen ex
change visits. On corporate man
agement’s side, each division man
ager routinely receives at least sev
eral working visits by top manage
ment every year and is in telephone

contact nearly daily with corporate
headquarters, individually or in
conference calls.
Our approach at Milford has
been to centralize only when the
individual plant and corporation as
a whole both benefit. Tool design,
machine rebuilding, and cold head
ing development, for example, are
all consolidated. Perishable tools,
materials, lubricants, shipping con
tainers, and plating supplies are
centrally purchased in larger quan
tities to reduce cost.
The principle of autonomy for
each plant is preserved since the
plant manager orders what he
needs of these products but he or
ders them from a list of suppliers
from whom we get a favorable
price because of our overall vol
ume purchases. These suppliers
were chosen by headquarters and
the plant managers acting as a team
so we were assured that the sup
pliers’ products were at least the
equal of the best used in any given
plant.
We get a price benefit without
any absolute guarantee of how
much of any one thing we will buy
in any given year; we set maximum
and minimum amounts and the sup
plier plans within these limits. So
our plant managers, when they
21

EXHIBIT 2

'—

THE MILFORD RIVET & MACHINE CO.

PERIOD

Division

YEAR-TO-DATE

STATEMENT OF INCOME & EXPENSES

SALES
Interdivisional Sales*
Rental Income
Leased Machine Sales
Less Returns
Less Discounts & Allowances
NET REVENUE

STANDARD COST OF SALES

Material
Direct Labor
Manufacturing Expense
GROSS PROFIT

Material Variance
Direct Labor Variance
Mfg. Overhead Variance
Outside Plating Costs
Outside Labor Purchased
Other Expenses
MANUFACTURING PROFIT
Division Administrative Expense
Division Shipping Expense
Commissions
DIVISION OPERATING PROFIT

Provision for Contingencies
Marketing Expense
General Administrative Expense
Other Income & Expenses (Net)
NET PROFIT BEFORE TAXES

Includes Interdivisional Sales @
Standard Cost +
% Mark Up
Tools +
% Mark Up

Net Profit Before Taxes— Cust. Sales
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Staff of the Financial Division has remained at 16 people for
almost the last nine years while company sales volume has tripled.

write an order, have some of the
advantages of drawing from stock.
Inventory control, too, seemed
an outstanding candidate for cen
tralization in 1969, when the Fi
nancial Division installed a more
powerful computer system. In
theory, the computer system would
permit closer control of inventory
on a corporate basis and do it at
lower cost. But it was found that
each division manager had fre
quently made good use of his
knowledge of local companies, their
qualities as suppliers and as people,
and the special conditions involved
in working with them effectively.
Since much of this information
could not practically be stored in
a computer and, anyway, applied
only to individual plants, it was
decided to leave inventory control
for such locally purchased items in
the hands of the division managers.
The Financial Division now pro
vides the divisional manager every
month with an inventory report,
covering such items as material
quantity status and turnover rate.
The decisions involved in maintain
ing adequate inventory as produc
tion level changes in quantity and
product mix are made by the in
dividual division manager.
Similarly, all decisions on invest
July-August, 1973

ments in capital equipment up to
the mid-60s were made at corpo
rate headquarters. It was decided
a few years ago, however, that the
division manager should have a re
sponsibility in determining capital
expenditures. He is certainly in a
better position than the corporate
office to anticipate the need for
new equipment and project how it
would affect his plant’s profitabil
ity.
In justifying his capital expendi
tures, he is competing with the
other division managers for a share
of available funds. To implement
this responsibility, a capital invest
ment procedure was developed for
division managers to use formally
once a year and at any other time
as their needs evolved.
It works like this: In the fall of
each year each division manager
makes up a schedule of the new
capital equipment he would like for
the following year and then works
out the anticipated return on in
vestment it would give. He arrives
at this by using a standard formula
which we have supplied him which
takes into account the original price
of the piece of equipment, its ex
pected life, and the contribution it
can make to his division’s profita
bility. These reports are all sub

mitted to headquarters. If we have,
say, $500,000 available for capital
investments and all the requests
come to $499,000, there is no prob
lem. Everyone gets whatever he
wants provided the return on in
vestment exceeds the purchase
price in ten years or less. If the
total of requests comes to a figure
higher than we have available for
capital investment, some balancing
off is necessary and this is done at
headquarters in consultation with
the plant managers. If Division A
wants a piece of equipment with a
high ROI and Division B wants
something else with a much lower
ROI, the Division B manager will
be called and told that money is
tight this year and that Division A’s
proposed purchase promises a
much quicker return than his.
So, to a degree, it might be said
that our division managers initiate
the capital expenditure budget and
have a certain weight in discus
sions concerning it but overall re
sponsibility, of course, has to re
main at headquarters.
Joint action by divisions must
also be justified in terms of the
benefit to the individual manager
and to the corporation as a whole.
For example, each division man
ager at one time bought packaging
23

At one time each division manager purchased packaging from local sources
so no two company cartons were alike. Marketing suggested standard pack
aging throughout the company, and the Financial Division proved that each
plant would either break even or actually save money.

... to a degree it might

he said that our division
managers initiate the capital
expenditure budget and

have a certain weight in

discussions concerning it but
overall responsibility, of

course, has to remain at
headquarters.

from suppliers located near his
plant. As a result, although each
package displayed the company
logotype and basic identifying in
formation, there was substantial
variation in carton styles. The Mar
keting Department at corporate
headquarters requested that the
packaging be standardized to better
stress Milford as a company with
five rivet manufacturing divisions
rather than five separate entities
grouped as a company. After an en
tirely new packaging series was de
signed and approved, the Financial
Division made an analysis of how
the change would affect the pack
aging costs of each division inde
pendently. The analysis showed that
every division either broke even on
packaging costs or actually saved
money. Both the new packaging
styles and cost analysis were pre
sented at the same time—and what
was a drastic change was intro
duced quickly and smoothly.
Local supplier

With the highly competitive na
ture of rivet manufacturing, it is
important that Milford’s having five
rivet producing plants be as ad
vantageous as possible to its cus
tomers. A system of interdivisional
transfers has therefore been set up
to combine the virtues of the rel
atively small local supplier and the
24

multi-plant company. The single
plant that is closest to the cus
tomer, of course, can assure min
imal freight cost and in-transit time
and so is normally the preferred
Milford supplier. If the local plant
cannot meet the customer’s speci
fied delivery date on a particular
order, another division may be
called to produce the order. Since
this arrangement also helps to keep
the production jars level, both the
customer and the corporation ben
efit (the profitability in producing
the order may be lower, however,
in that the corporation must ab
sorb any extra freight cost).
Similarly, if a division plant gets
an inquiry on a part that it can’t
produce because it does not have
machines that are large enough or
of the right types, the inquiry is
sent to another plant that is capable
of producing the part. A particular
division plant may also have the
machine capability to produce a
new part but may not happen to
have the necessary skills at the
time. Operators, foremen, produc
tion superintendents, and even the
division manager may then go for
training to another Milford plant
which knows how to make the part.
With all this, the corporate market
ing organization is able to assure
customers of a multiple source of
supply—two or more Milford divi
sions—with one set of paper work.
Management Adviser

In spite of all the troubles EDP has caused so
many businesses, the trials have been even
worse for some hospitals. Here's the story of two
midwestern institutions-—

WHAT TO DO UNTIL THE

(EDP) DOCTOR COMES!
by James V. Quinn
Alexander Grant & Company

attempt to automate their
financial systems, many hospi
tals have contracted what appears
to them to be a terminal disease.
The diagnosis in many of the cases
is that they have handled their
computer applications like an
emergency outpatient when they
should have been treated as an
intensive care patient.
A large part of the trouble seems
to have been—as is often the case
in EDP situations—a total break
down of understanding, and hence
confidence, among the various
groups involved in the implemen
tation. This is true for in-house in
stallations as well as for the latest
approach, shared systems. Often
the data processing personnel do
not understand (or condone) the
somewhat loosely controlled finan
n the

I
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cial data flow in the hospital en
vironment, where patient care
takes precedence over non-medical
data flow. Non-data processing hos
pital personnel seldom appreciate
the precise requirements for com
puter input. In a profit-conscious
business environment this factor is
fairly easily overcome when oper
ating line management and EDP
personnel sit down and discuss the
ground rules, but in a hospital in
stallation a whole host of different
groups are involved, each with its
own prejudices, interest, and train
ing. The problems encountered in
involving a meaningful system
mushroom.
Doctors and nurses who must
furnish part of the input to the
system regard it as insignificant
business detail, secondary to then

real job—patient care; clerical work
ers trained over the years in their
one area of responsibility—patient
admission or medical records or
whatever—are often intolerant of
the needs of others when requested
to submit special information which
they consider unnecessary; and the
administrator, who must accept
final responsibility for a successful
implementation, sometimes has a
tendency to think that all that is
required is to “push a button.”
Though this may sound like a
post mortem on hospital financial
computer systems, it is really a lead
in to my prognosis for a successful
hospital data processing installa
tion.
To ensure success whether for an
in-house, service bureau, or shared
system installation, there must be a
25

error reports for an indication of
the source of trouble. After ana
lyzing two or three days of error
reports it became apparent that the
hospital personnel did not appreci
ate, nor really understand, the ex
tent of precision required for con
trolled computer processing. Impre
cision that could be tolerated and
corrected in a manual system would
cause error conditions that, due to
the unfamiliarity of the hospital
personnel, were not caught and
corrected, starting a chain reaction
that spread quickly to incorrect
census, patient statistics, and even
billing.
Every hospital involved in data processing should have one
officer responsible solely for liaison between EDP and hospital.

catalyst in the person of a hospital
information systems coordinator,
knowledgeable in both the data
processing and hospital functions,
who can monitor the system from
both viewpoints. This individual is
required before, during, and after
the installation. Depending on the
particular situation he (or she)
may be a hospital employee, if one
is available during the feasibility
study and implementation, or an
outside consultant preferably not
connected with a particular vendor
or service bureau. In most cases an
ideal selection would come from
the management advisory services
staff of the hospital’s audit firm
since additional detailed knowl
edge of the hospital’s accounting
system would be available. Regard
less of the initial selectee, the hos
pital should provide for such a staff
position after installation to monitor
successful ongoing production and
future upgrading of the system.
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To back up my contention, I
would like to outline two varying
situations my firm faced recently,
pointing out the extent of our par
ticipation and indicating areas
where an outside consultant can
be of value and an in-house coordi
nator is the long-term answer.
Patient A

In this case we were called in
by the administrator of a mid
western hospital to evaluate the
hospital’s data processing operation
and attempt to bring order out of
seeming chaos. The hospital had
its own data center but it was not
in-house. It was an autonomous in
stallation operated by its own data
processing staff. The center had re
cently upgraded to a large scale
computer and was in the process
of installing a rather sophisticated
hospital financial package. While
the hospital personnel had some
data processing experience on a
rather small scale in the past, the
new system was collapsing under
the weight of its error reports. The
exploratory operation had been a
success but the patient was failing.
He definitely required intensive
care in the recovery room.
Being familiar with the operat
ing details of the system, and the
rather elaborate checks and bal
ances in the controls, the obvious
starting point was to analyze the

For want of a nail . . .

An example of the chain effect
of one simple error is in the dis
charge of a patient. The precision
of the computer program required
that the time of discharge be en
tered so that the system would
not attempt to place a new admis
sion in a bed which was already
occupied—the same is true of pa
tient transfers. This condition is not
normally critical in a manual sys
tem since the admitting office per
sonnel are usually fully aware of
the patient moves. But in the case
of the computer system when the
discharge notice stated the time of
discharge as 1400 hours rather than
as 1000 hours ( or perhaps a trans
fer was not entered), when a pa
tient was admitted to the new
empty bed as of 1200 hours the
computer reported an error and
would not admit the patient. Mean
while, before the error was cor
rected, the initial laboratory or Xray charges for the new patient
might be entered into the system.
These, in turn, would be rejected
because no such patient was found
on the patient master file. This con
dition, in turn, caused incorrect pa
tient statistics, daily revenue re
porting, and, eventually, incorrect
patient billing until such errors
could be reversed.
This example is naturally one of
the simple type of chain error reac
tions but it will serve to point up
the chaotic situation. The result of
Management Adviser

A simple time error in listing a patient discharge can grow into a
major source of confusion between remote data center and hospital.

the erroneous reports was that each
clerical department maintained its
own records manually, swore by
them, and paid little or no atten
tion to the computer-produced re
ports originating at the data center.
The other side of the coin was
the reaction at the data center. The
data processing personnel were so
used to incorrect or late input from
the hospital that they rejected some
situations as errors instead of query
ing them and finding that, while
unusual, they had been reported
correctly. An example which comes
to mind is when the computer kept
rejecting a patient who was ad
mitted to the obstetrics service. The
patient was there all right, but be
cause of her age—15 years—the
computer program insisted the serv
ice should be pediatrics. A simple
program change corrected this er
roneous conclusion, and pointed out
to the data processing personnel
what was so well known to the
hospital personnel, that there are
teen-age mothers.
It was obvious that an exhaustive
education job had to be done for
both data processing and hospital
groups to show them how they
could improve their functioning to
the point where they would work
together rather than at odds with
July-August, 1973

each other. It is quite an under
taking to educate non-data process
ing personnel in the unrelenting de
tail and accuracy required for a
computer system but, once they are
aware of the requirements, their
hospital experience really becomes
a prime asset in keeping the sys
tem on track.
I don’t mean to oversimplify the
education process. Besides exhaus
tive training sessions, detailed pro
cedure manuals were created and
used as training manuals. These are
especially useful for reference after
the consultant has left and many
of the details become hazy. In ad
dition, certain organizational revi
sions were made in the patient bill
ing, accounts receivable, and credit
departments structured about the
reporting system implemented and,
perhaps most important of all, a
control section was created and
made responsible for assuring that
all data generated in the hospital
entered the data processing system,
entered it correctly, and entered it
on time. Form revision and rede
sign was implemented to make in
put processing more efficient and
more exact.
All in all, the chaotic situation at
the hospital was reversed and today
the system is performing as orig

inally intended and is accepted to
the degree that additional systems
are constantly explored and imple
mented. Of course, problems arose
in various segments of the system
but they could be discussed and
overcome because of the confidence
instilled by mutual understanding
between the data processing and
hospital personnel.
Installation of a computer system
for hospital financial management
need not be a disaster if there is a
coordinated effort by all involved
and the extent of its demands are
properly understood and appreci
ated. This is the role of the hospital
information coordinator who should
be aware of problem areas and act
as a buffer between conflicting
groups and as an educator when
his services are required.
Unlike a child, a computer sys
tem cannot be delivered by a mid
wife; but, like any patient who has
survived an operation, post-opera
tive care is a must. This is equally
true of hospital information systems.
Patient B

The validity of the need for the
services of an in-house hospital in
formation coordinator was con
firmed during a second hospital as27

The most important need: an in-house hospital information coordinator.

signment. In this case the hospital
had an in-house computer installa
tion but was dissatisfied with what
it was getting in the way of finan
cial reporting. The hospital had
been approached by several shared
systems vendors and it asked us to
evaluate the situation and tell the
administration what it should do.
We agreed to conduct a study of the
present installation, evaluate the
proposals received, and recommend
what we thought would be the an
swer to the hospital’s dissatisfaction.
First opinion confirmed

The study of the hospital’s data
processing operation verified our in
itial reaction to the cause of the
dissatisfaction. First, despite the in
stallation of a magnetic tape-ori
ented computer system, most sys
tems had been designed and de
veloped around the original unit
record (punch card) applications.
As a result of this design philos
ophy, there was a distinct failure to
take full advantage of the com
puter’s potential capacity and effi
ciency. Secondly, the design of in
dividual applications around “stand
alone” card-oriented programs frus
trated any attempt to fully inte
grate the present applications into
a coordinated hospital financial sys
tem. In reviewing the current com

puter-based applications with mem
bers of the business office and ac
counting staffs, it became apparent
that, while clearly supporting the
use of the computer, they had a
limited understanding of the over
all processing. While each super
visor understood the input/output
characteristics of his particular ap
plication, very few were familiar
with actual processing detail or
control within the EDP depart
ment. They did not fully realize the
potential of an integrated informa
tion system. Requests for new data
processing applications had devel
oped on an individual need basis
(a new set of labels, a new listing
with information presented in a
different sequence) rather than on
the basis of overall need through
out the hospital. Due to the com
petitive, rather than coordinated,
nature of the requests, there were
frequent and lengthy discussions
between a user department head
and the EDP department with a
minimum of tangible results.
Achievement of the full potential
of a sophisticated, integrated, hos
pital information system on a large
scale computer requires some
mechanism for justification and co
ordination of information requests.
It also requires that the hospital
have the internal capability to
assess the relative value and oper

In one instance when a discharge was not recorded on time, the computer
refused admission to a seriously ill patient because the bed was "occupied."
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ational impact that integrated sys
tems present.
With our study of the present
hospital data processing operations
completed (the malignancy was
confirmed), we proceeded to our
evaluation of the shared services
which were being offered. It is not
the intent of this article to detail
the specifics of the evaluation. Suf
fice to say our report to the hos
pital contained a comparative anal
ysis of the systems offered and a
comparative cost analysis. It in
cluded our conclusions from the in
terviews with hospital personnel;
their opinions of the existing sys
tem; their opinions of what a sys
tem should be able to provide; the
scope and variety of data process
ing applications that each of the
proposed systems could provide;
what they couldn’t provide; and the
probable cost of installing and op
erating each of the systems for an
initial period of 24 months. We de
tailed our findings from visits to
the competing service centers: our
evaluation of their personnel; their
current level of usage of services
to other hospitals; and their plans
for future expansion of systems.
In our recommendations we
stated that the first and foremost
need was the creation of a staff
position of hospital information
services coordinator within the hos
pital administration. The person
filling this position should report
to the administrator and be rec
ognized on an organizational
level with department heads. He
should possess considerable work
ing knowledge of hospitals and
their total information (both finan
cial and clinical) requirements, and
should either have a background
in the use of computers or have had
experience in working with com
puter-based information systems.
In our judgment this position
should be created and filled before
any attempt is made to convert
to a more sophisticated hospital inManagement Adviser

In another situation, data processing and hospital had a Donnybrook over ad
mitting a 15-year-old patient who was pregnant; the computer, recording her
age, assigned her to pediatrics; the hospital, seeing her condition, to maternity.

formation system, either internal or
shared. Having made this point, we
stated that in light of its past ex
perience with an internal EDP
function and upon consideration of
the time that would be required
to upgrade this function to a level
of proficiency that would satisfy
its data processing and information
needs and make it the equivalent
of the shared services being offered,
we recommended eventual conver
sion to the shared system selected.
Up to this point the diagnosis
was proceeding in an orderly con
trolled manner. Recommendations
were studied and restudied; ques
tions were asked and answered. The
decision was eventually made. It
would be nice to say that every
one lived happily ever after. But if
that were so, this installation
wouldn’t be an example for this
article. When the shared system
was eventually installed, the instal
lation of a hospital information sys
tems coordinator was not yet fi
nalized.
Final results aren’t in yet but
there have been a series of prob
lems. Whether this patient survives
or not depends on the hospital’s
reaction to its need for a coordi
nator to analyze the error condi
tions present and install an educa
tional program to implement cor
rective procedures. This is a fulltime job and the responsibility can
not be abdicated.
The step up to a fully integrated
July-August, 1973

hospital financial management sys
tem usually requires considerable
revision of the data collection and
preparation procedures used within
the hospital. It usually requires the
development of an expanded serv
ice coding structure to properly
utilize the detail reporting features
of the various applications. This, in
turn, could cause wholesale forms
revision; some changes to admitting
procedures or outpatient registra
tion might evolve and a much
greater degree of clerical discipline
would be required. These areas are
best controlled by responsible in
house personnel with the proper
knowledge and authority to imple
ment the necessary procedures and
control. Once again, post-operative
care is a must.
Conclusions

Integrated hospital information
computer systems appear to be the
direction of the future. To assure
a painless transition requires that
the hospital be ready to accept the
challenge. While it is only the
sensible thing to utilize a consul
tant in the feasibility study and, per
haps, initial implementation, the
prerequisite for success beyond this
opening step is the establishment of
the internal hospital information
systems coordinator. As this article
is being written, I note the follow
ing want-ads in a local paper as an
indication that my contention has

been seriously considered
where.
* * *

else

HOSPITAL DATA
PROCESSING SPECIALIST
* * *
Have immediate require
ment for two senior represen
tatives to implement financial
management systems in hos
pital. Hospital experience pre
ferred. To assume lead role in
implementation team. Must be
able to communicate with hos
pital administration as well as
interface with central program
ing group. Degree required
with knowledge of accounting,
business office and general
EDP.
*

*

*

COORDINATOR EDP
* * *

Hospital has excellent career
growth opportunity in SystemsEDP Shared Services Applica
tions. Individual needed to de
velop, coordinate, and super
vise EDP systems required to
implement the hospital pro
gram applications. Will act as
“in-house” liaison between
hospital and outside EDP serv
ice. Must be able to interface
with all levels of management.
This is the trend of the future
and will eventually create a cure
for the potentially terminal disease.
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Funds flow analysis is pretty well understood and is,
of course, vital in identifying shifts in balance sheet
accounts. Surprisingly neglected, though, is income
flow analysis, which is equally important —

INCOME FLOW ANALYSIS:
A MANAGEMENT TOOL
by Robert S. Lynch

Aileen, Inc.

has spent a great
been developed by an investment
deal of time and energy
service.*
developing methods to evaluate the Income flow analysis (statement
asset and financial structure of the
of sources of change in income)
firm. Ratio analysis and the state
is similar to funds flow analysis
ment of sources and applications
(statement of sources and uses of
of funds provide the executive
funds) in its design. The purpose
with a wealth of data about the
of income flow analysis is to trans
financial position of the enterprise.
late two static income statements
During a period when great strides
into a dynamic statement of the
have been made in balance sheet
factors which affect reported net
analysis, somewhat less attention
income after taxes (NIAT). Like
has been paid to the income state
funds flow, income flow analysis
ment. Return on equity, return
is a comparative process which
on investment, and profit margin
identifies movements on the finan
ratios have been developed to aid
cial statement; but the comparison
management, but these seem to
be the extent of the decision-mak
*—The statement of sources and changes
ing aids in the area of income an
in income (see Exhibit 2, pages 32-33) is
part of financial analysis found in Finan
alysis. For this reason, manage
cial Dynamics, a service of Investor Man
ment should consider the value of
agement Services, Inc., a division of
income flow analysis which has
Standard and Poor’s Inc., Denver.
anagement

M
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ends there. Funds flow analysis is
primarily interested in identifying
shifts in balance sheet accounts
while income flow analysis is con
cerned with identifying those fac
tors which altered net income.
Furthermore, funds flow analysis
identifies the sources and uses of
funds (working capital), while in
come flow analysis identifies and
determines the magnitude of the
positive and negative influences on
net income.
The final difference between
funds flow and income flow analy
sis deserves special attention. Funds
flow considers the absolute dollar
change between two periods where
as income flow considers the
change in any expense or revenue
margin (as a per cent of sales) be
tween two successive periods. Also
Management Adviser

A hike in advertising page rates may negate itself
in the profit picture because less pages are bought . . .

the revenue stream itself can be
analyzed with a variance analysis
approach.
Consider the situation of XYZ
Publishing Company. (The follow
ing figures are obviously unreal,
as anyone familiar with business
will recognize; the true figures
would be too apt to betray the
real publication used in this in
stance. I could have multiplied the
figures by an impossibly large num
ber but then the tax calculations
would have been altered. So I have
chosen dummy figures which will
seem completely unreal to most
businessmen. The principle remains
valid though.) Net income after
taxes has improved from $12 to
$15 during Period B (see Exhibit
1 on page 32). Management is
more interested in determining
ways which will further improve
net income during Period C. Com
pany records show that the num
ber of subscribers grew from 100
to 200 but that the average sub

scription price fell from $.50 to
$.375. The company’s records also
show that the number of advertis
ing pages fell from 2,000 to 1,667
while the advertising rate jumped
from $.025 to $.03 in Period B.
The remainder of the categories are
self-explanatory except for the fact
that XYZ Publishing Company has
a policy of maintaining no work-in
process or finished goods inven
tory.
What did we do right?

Management knows that net in
come grew by $3, but it is more
concerned with what it did right
and where it went wrong. The
statement of sources, as outlined in
Exhibit 2 on pages 32-33, provides
this needed information. The rev
enues of the XYZ Publishing Com
pany can be broken down into
their component parts: number of
subscriptions, subscription price,
number of advertising pages, and

advertising page price. To arrive
at the income effect of each of
these components, we consider the
effect of each of these four vari
ables separately by holding all
other information constant. When
this procedure is followed, XYZ’s
management learns that the effect
of increasing the number of sub
scriptions was a positive influence
on NIAT of $6.00 and that the
effect of a lower average subscrip
tion price was to diminish NIAT
by $3.00. Management also can
see that the effect of increased ad
vertising rates was a positive $1.20
and that the reduction in the num
ber of advertising pages printed
was a negative influence on NIAT
of $1.20.
With the analysis performed so
far, management has only examined
one line of the income statementtotal revenue. Management’s next
concern would be to analyze the cost
of goods sold associated with that
level of total revenue. The analysis

. . . whereas a drop in the unit price per magazine will
almost invariably either stabilize or increase total circulation.
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EXHIBIT I
XYZ Publishing Company
Income Statement for the
Periods Ending 12/31/A and 12/31/B

B

A

Circulation

Revenue1

Advertising Revenue2
Total Revenue

$ 50

$ 75

50
.......
$100

$125

50

Cost of Goods Sold:3

Materials

30

36

Direct Labor

20

24

Factory Overhead

15

15

Cost of Goods Sold

75
—

65
....

Gross Profit

50

35

Selling Expenses

10
7

General Administrative

15
10

Expenses

17

Operating Income

18

25

6

10
—

$ 12

$ 15
__________

TAXES

Net Income After Taxes

25
—

... -....... -

Notes:
(1) Circulation Revenues:

Period A—100 subscriptions @ $.50

(2) Advertising Revenue:

Period B—200 subscriptions @ $.375
Period A—2,000 ad pages @ $.025

Period B—1,667 ad pages @ $.03
(3) Cost of Goods Sold: Assume no beginning or ending inventory of finished goods or
work-in-process for either Period A or B.

EXHIBIT 2
XYZ Publishing Company
Statement of Sources of Change in Net Income
For the period ending 12/31/B
Sources

Effect on Net Income

Positive

Negative

Circulation Revenue (C.R.)
(a) change in subscriptions (#)( + )
B Subscriptions

A Subscriptions

200

—100

Increase in #

100

X .50

X A Price
Increase in C.R.

$50

X A Operating Income
X .18

Margin (O.I.M.)

Change C.R. carried to
9.0

Op. Inc.
—Taxes at A rate

3.0

Change in NIAT from C.R.

6.0

B Price

$.375
.500

$.125

Change in Price (—)
X B Subscriptions

X 200

X A O.I.M.

X

25.0

.18

Change in Price carried
to Op. Inc.

32

4.5

— A Taxes

1.5

Change in NIAT from S.P.

3.0

Effect of expense increase

If a breakdown of cost of goods
sold was not available or the firm
was a retail establishment, man
agement could simply compute the
net income effect of gross profit.
This would be accomplished by
multiplying Period B revenue by
the change in the gross profit mar
gin; subtract taxes at Period A rates
from the previous product and this
amount is equal to the net income
effect. The two other expenses
with which XYZ’s management
must concern itself are selling and
general administrative expenses.
Based on the previously outlined
procedure, we can see that both
these expenses had a negative effect
on NIAT of $.83 and $1.67 respec
tively.
It would appear that we have
completed our analysis of those
factors which can affect net in
come, but there is still one more
influence to consider. The tax rate
itself plays a major role in the

6.0

(b) change in subscription price (S.P.)(—)

A Price

o£ cost of goods sold will provide
the manager with greater informa
tion if this expense is broken down
into its component parts: materials,
direct labor, and factory overhead.
The formula that we will employ
to determine the net income effect
of any expense is: multiply Period
B revenue by the change in the
expense margin; subtract taxes at
Period A rates from the previous
product and this amount is the net
income effect of that expense. Fol
lowing this procedure, we deter
mine that materials, direct labor,
and factory overhead all had posi
tive effects on NIAT of: $1.00,
$.67, and $2.50 respectively.

3.0

ROBERT S. LYNCH, CPA,
is a financial analyst at
Aileen, Inc., New York.
Mr. Lynch received his
B.S. from the University
of Delaware and his
M.B.A. from The Ohio
State University. He has
been a volunteer con
sultant with the Small
Business
Administration
and a member of the American Accounting
Association, the American Finance Associa
tion, the Society for the Advancement of
Management, the AICPA, and other profes
sional organizations.
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determination of the net income
after taxes. Management may not
have complete control over this
expense but it may be able to alter
the tax rate with a peripheral de
cision: change the depreciation
method; recognize the loss in value
of a fixed asset by selling it this
year; liquidate its holdings of mar
ketable securities which have de
clined in value. This listing is not
intended to be a complete enum
eration of the available ways to
lower the effective tax rate. The
intention was rather to expose
several ways that the manager can
affect an expense which seems to
be outside of management’s control.
The management of XYZ Pub
lishing Company has summarized
its analysis of the influences on
net income in Exhibit 3 on page
34. With this report, management
now has the answers to what it
did right and where it went wrong.
It is true that management may
have subjectively known what the
positive and negative influences
were, but income flow analysis ob
jectively identifies the influences,
their magnitude, and their relative
position among the other influences
(percentage).

B Ad Pages

1667

A Ad Pages

2000

Change Ad Pg.

333

X B Ad Pg. Price

X

Change carried to Op. Inc.

XAO.I.M.

.03
10.00

X

.18

1.8

Change carried to Op.Inc.
— A Taxes

,6

Change in NIAT from

Ad Pg.

2.

1.2

1.2

(b) change in Ad Price (AdPr.) ( + )

B Price

$.030

A Price

.025

Change in Ad Pr.

X B A Pr.

$.005

X 2000

Change Ad Pr. carried to

10.00

Op. Inc.

XAO.I.M.

X

.18

Ad Pr. change carried to

Op. Inc.
—Taxes at A Rates

3.

1.8

—

X A Materials Margin

—Taxes at A Rate

125

1.5

—

NIAT from M

1.0

Direct Labor (D.L.) ( + )

X ∆ D.L. Margin

125

X .008

1.00

A in D.L. to Op. Inc.
—Taxes at A Rate

—

.33
.67

.67

in NIAT from D.L.

Factory Overhead (F.O.H.) ( + )
B Revenue

X A F.O.H. margin
∆ in F.O.H. to Op. Inc.
TAXES at A Rate

in NIAT from F.O.H.

125

X .03
3.75

1.25
2.50

2.50

Selling Expense (S.E.) ( — )
B Revenue

X A S.E. margin

7.

.5
1.0

B Revenue

6.

1.2

X .012

A in M to Op. Inc.

4.

.6
1.2

Materials (M) ( + )
B Revenue

Effect on management decisions
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Negative

Advertising Revenue
(a) Change in Ad Pages (Ad Pg.)(—)

5.

As XYZ’s management begins to
prepare its budgets for Period C,
decisions must be made about the
broad operating policies which are
within the control of management.
An examination of XYZ’s income
flow analysis statement (Exhibit 3)
indicates that management should
expend some effort to increase the
number of subscriptions since this
variable was the largest positive
influence on the change in net in
come. In its attempt to increase
net income, management must also
consider the fact that the largest
negative influence on net income
was the decrease in the average
subscription price. Thus, it seems
apparent that a subscription cam
paign conducted by XYZ Publish
ing Company must be handled
carefully. Additional information
should be collected to determine

Positive

Sources

2.

125

X .02

A in S.E. to Op. Inc.

2.50

— TAXES at A Rate

— .83

in NIAT from S.E.

1.67

1.67

General Administrative

Expenses (G.A.)( —)
B Revenue

X A in G.A. Margin
∆ in G.A. to Op. Inc.
—Taxes at A Rate

in NIAT from G.A.

8.

125

X .01

1.25
— .42

.83

.83

Change in Effective

Tax Rate (T.R.) (-)
B operating income
X ∆ in T.R. (Op. Inc.)
∆ in NIAT from T.R.
Total Changes in NIAT

25
X.067

1.67

1.67

11.37

8.37

Net change in NIAT (11.37 — 8.37= $3.00) per statement
Net change in NIAT per income statement (15.00—12.00 —$3.00)
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EXHIBIT 3
XYZ Publishing Company
Income Flow Analysis

Positive Influences

6.00

52.8

1.20

10.5

Materials

1.00

8.8

Direct Labor

0.67

5.9

2.50

22.0

$11.37

100.0

Income in

Per

Dollars

Cent

Subscription Price

3.00

35.8

Advertising Pages

1.20

14.2

Selling Expenses

1.67

20.0

Negative Influences

full consideration in the

Cent

Number of Subscriptions

Factory Overhead

decisions should be given

Per

Dollars

Advertising page price

Total Positive Influences

Advertising revenue policy

Income in

General Administrative

Expenses

Tax Rate Change
Total Negative Influences

Net Income Effect

.83

10.0

1.67

20.0

$8.37

100.0

+ $3.00

preparation of Period C’s
budget since advertising
revenue constitutes a major

portion of total revenue.
Too steep a rise in page

price may defeat its own

purposes since total
number of advertisers may

drop. But an anticipated
increase in ad pages,

if realized, can

overcome this . . .
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the marginal revenue of each addi
tional subscription and the elas
ticity of demand for XYZ’s product.
Subscription prices still change

The effects of the aggressive sub
scription campaign do not stop
changes in the average subscrip
tion price. Materials, direct labor,
and factory overhead combined
accounted for 36.7 per cent of
the positive influences on net
income. One possible explanation
is that increased plant utilization,
because of the increases in sub
scriptions, was responsible for these
cost-of-goods-manufactured effi
ciencies. An alternative explana
tion is that these cost efficiencies
were a result of the reduction in
the number of advertising pages
printed during Period B. In reality,
the cause of the cost reductions was
probably some combination of both
alternatives. Management would
look to the cost accounting system
for a complete explanation of the
reasons for the cost efficiencies.
This information is absolutely nec
essary if a realistic budget for
Period C is to be prepared.
Advertising revenue policy de
cisions should be given full con
sideration in the preparation of
Period C’s budget since advertising

revenue constitutes a major portion
of total revenue. During Period B,
management raised the average
advertising page price, which pro
duced a $1.20 positive effect on
net income. An apparent result of
this price increase was the reduc
tion in the number of advertising
pages printed during Period B. This
decline in the number of advertis
ing pages reduced the net income
by $1.20. Although a definite an
swer is not available, it would
seem likely that the number of
advertising pages during Period C
would increase from its depressed
level of Period B. This situation
could be anticipated because of
the 40 per cent reduction in the
advertising cost per issue delivered
from Period’s A’s $.00025 to Period
B’s $.00015. The advertising cost
per issue delivered should decline
further during Period C because of
the previously suggested circula
tion campaign. If there was no
boost in the advertising page price
during Period C, advertising rev
enues should increase because of
increased demand for XYZ’s ad
vertising pages.
Checks management decisions

The final negative influences on
net income during Period B were
selling and general administrative
expenses. A valid cause-effect rela
tionship is not apparent from the
information provided, but the cost
accounting system would be con
sulted to determine whether these
expenses should be considered fixed
or semivariable for Period C. At
this point, it should be evident that
income flow analysis is not a pan
acea for management—it does not
provide all the answers. The major
benefit of this statement is that it
provides management with a rela
tively simple mechanism to analyze
the effects of prior decisions on net
income. Furthermore, it provides
a wealth of information for effec
tive profit planning. In most cases,
management will find that the mar
ginal benefit of using income flow
analysis greatly exceeds its mar
ginal cost.
Management Adviser

Cash management, treating cash as an asset which
itself should earn money, is not new but it has not
been developed as fully as it might be by many com
panies. Here are some guidelines to—

CASH MANAGEMENT:

FORECASTING FOR PROFIT
by Paul J. Beehler
Bank of America

the most liquid of com
such as Standard Oil of California
pany assets, is often also its
and Samsonite Corporation have
most current liability. While this maintained cash balances nearly
paradox may seem alien to many
level for five years even though
corporate treasurers and controllers,
their business has expanded sig
the truth contained in it is becom
nificantly.2
ing more obvious each year. The
expense of borrowing funds has
New view of cash
fluctuated extensively since the end
of World War II. This has resulted
Although cash has traditionally
in the development of active cash
been viewed as an operational ne
management programs by many
cessity and as a cushion for unex
large corporations. For example,
pected demands on the firm’s re
General Electric currently operates
sources, new thinking in the area
with the same cash balances it had
of cash management defines it as
in 1946 even though sales have
an asset like other properties of the
grown six-fold.1 Other major firms
company, an asset upon which a

reasonable return should be real
ized. The purpose of this article is
to discuss the use of forecasting
and cash management, not from the
traditional posture of meeting cur
rent operating requirements, but
rather as an asset on which a rea
sonable return should be earned.

1—Jones, Reginald, “Face to Face with
Cash Management—How One Company
Does It,” Financial Executive, September,
1969, p. 37.

• Source and application of
funds technique, also called the ad
justed net income method, attempts

ash,

C

2—“How Business Lives Beyond Its
Means,” Business Week, November 15,
1969, p. 72.

Traditional cash management

Cash forecasting has traditionally
served the prime purpose of provid
ing funds for operation. As such,
two major accounting-oriented ap
proaches have usually been utilized
to determine required operating
cash:

The author wishes to acknowledge Don H. Erbel as the source for the concepts and approach
used in the forecasting model described.
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Concentrating funds is important to any firm developing cash management . . .

to forecast net income, deprecia
tion, other non-cash items, changes
in working capital, and non-operat
ing cash transactions for relatively
short time periods to insure liquid
ity. While this method is useful for
forecasting the operating cash re
quirements, it does not extensively
aid the cash manager in determin
ing the daily or weekly movements
of cash for generating revenue.
• The receipts and disburse
ments method of cash forecasting
examines the movement of cash
sensitive items into and out of the
corporate system to estimate the
cash position of the firm for a
given point in time. While this
method is useful for short-range
forecasting, the degree of detail
and time required to operate such
a system may make it impractical
and difficult to control.
Since both of these methods have
primarily been used to forecast the
operational needs of the corpora
tion, the lost investment revenue
associated with exclusive opera
tional orientation has not tradition
ally been given adequate considera
tion. These approaches are pri
marily accounting-oriented rather
than investment-oriented. Viewing
cash as a dynamic asset which
should earn a return, rather than
sitting idle, makes cash analogous
to inventory problems faced by
many firms. In other words, there
are distinct economic disadvantages
PAUL J.

BEEHLER,

is a

product analyst with the

Bank of America, World
Headquarters, San Fran

cisco. Previously he was

a

in maintaining cash inventories
which are too far below or above
the actual cash demand.
Cash should be kept to the min
imum level which is required to
meet actual needs. An integrated
cash management program today
requires daily forecasting of actual
cash balances on hand for the pur
pose of investing idle cash in se
curities to obtain additional income.
Additionally, trends in funds out
standing must be quantified so in
come may be optimized through
appropriate long-term commitments
of idle cash. Investment policies
geared toward maximum invest
ment of these funds will optimize
the profitability of the cash man
agement program. Developing and
maintaining a cash management
program involves three primary de
cision areas:

• The financial consideration in
development of the cash manage
ment program;
• The technique to be used to
optimize the cash management pro
gram;
• The forecasting model used to
predict cash balances.
Financial considerations

In developing a cash manage
ment program, the groundwork es
sential to long-term success resides
in solid internal and external fi
nancial procedures including:
• Concentration of corporate
funds;
• Establishing a line of credit;
• Determining use and cost of
borrowed funds.

systems analyst with

the Del Monte Corpora
tion. Mr. Beehler received

Concentration of funds

his B.S. from St. Joseph's
College and his M.B.A.
from Temple University. His articles have
appeared in The Conference Board Record,
the Journal of Systems Management, and
The Office.
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Concentration of funds is a prime
objective for any firm that is inter
ested in developing a cash manage
ment program. Since many firms

may receive funds throughout a
large geographical area, centraliza
tion of these funds is necessary to:
• Provide control over total cor
porate cash resources;
• Centralize responsibility for
management and investment of cor
porate funds;
• Generate cash consciousness
within the corporation at all levels.

Concentration of funds can be
handled through wire transfers
from local banks to a central col
lecting bank. This mechanism is es
tablished through zero-balance
checking accounts with local banks.
The charges for the services will be
more than offset by earnings gen
erated on idle consolidated funds.
While concentration of funds
aids cash management, so does
consolidation of accounts payable
increase the use of corporate funds.
By consolidating accounts payable,
a company may control the pay
ment of funds to gain maximum
benefit from its cash resources. For
example, where small or no dis
counts are offered for immediate
payment, cash output can be de
layed until the due date, thus gen
erating income through investment
of the funds which would normally
be paid in advance.
Consolidation of payables will
also reduce the need for operating
cash on local levels. This increases
the total amount of cash available
for investing at any given time.
For example, a small operating unit
alone may not be able to profitably
invest idle funds in a short-term
market because of minimum invest
ment requirements. However, when
combined with other operating
units, the amounts may justify in
vestment, thereby producing in
come. Concentration of funds and
major expenditures on the corpo
rate level can increase the effective
ness of cash management programs
Management Adviser

One operating unit alone may not be able to profitably invest funds;
several such units by combining their funds can justify invest
ment in a short-term situation that will earn substantial income.

by pooling resources for invest
ment while stimulating allocation
of resources from one section of
the company to another as re
quired. This reduces the total cost
of borrowing and earns an appro
priate return on idle cash.
Line of credit

Since cash forecasting is not an
exact science, it is imperative to
allow for deviations from projec
tions. One method of providing
short-term capital for the corpora
tion while providing for overfore
casting of available funds is estab
lishment of an appropriate line of
credit with the concentration bank.
The cost of the line of credit is
based on maintaining compensating
balances and is somewhat nego
tiable. Generally, the cost of the
line of credit is a compensating
balance ranging between 10 and
20 per cent of the total line of
credit.3 This means that the com
pensating balance on a $10,000,000
line of credit would be $1,500,000.
The method of calculating the
compensating balance for the cor
poration is based on its average
daily balance. This is obtained by
summing the actual daily balances
for the account and dividing the
total by the number of days. Since
3—“Managing Company Cash,” Studies
in Business Policy #99, The Conference
Board Record, 1961, p. 122.
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models for forecasting the actual
cash balance can be expected to
have a certain degree of error, the
compensating balance may be cov
ered by underforecasting the cash
required to establish a reserve be
fore investment funds are allocated.
A method of including the com
pensating balance in the forecast
ing model is discussed under the
example of the macro-mathematical
model, later in this article.
The size of the line of credit
should be based on the actual per
formance of the cash forecasting
model employed. Observing the ac
tual variances over a period of time
will readily produce an upper limit
for the required line of credit. The
primary use of the line of credit
under a cash management program
is to provide short-term borrowing
for situations where more cash was
invested than was actually on hand
for the investment period.

an investment of $15,000,000 and
in fact has only $14,000,000, the
$166.67 cost plus the loss on in
vesting the compensating balance
would be offset against the earn
ings on that part of the $15,000,000
that could not have been invested
without the line of credit safety
factor.
The cost associated with short
term borrowing of funds for a cash
management program should not be
viewed as good or bad in itself;
the important consideration is not
how much was borrowed out of the
line of credit but how often bor
rowing occurred. If excessive bor
rowing occurs, the basis of the fore
casting model may require further
examination to determine the rea
son for the high occurrence of bor
rowing. The point at which borrow
ing becomes excessive is a corpo
rate decision involving the degree
of profitability anticipated from
the cash management program.

Cost of short-term borrowing

When invested funds exceed
cash on hand, money would be bor
rowed out of a line of credit for
the short-term period required. The
normal interest charges on funds
borrowed from a line of credit
range from the prime rate to prime
plus 1 per cent. If $1,000,000 were
borrowed against the line of credit
for one day at 6 per cent, the cost
to the corporation would be $166.67. If the cash manager forecasts

Optimizing the program

Optimization of the cash manage
ment program refers to the balance
of risk and related profit a com
pany expects to experience. This
balance differs widely for each
company depending upon its busi
ness goals. For example, a con
servative firm may feel it is not
desirable to borrow funds from a
line of credit or it is desirable to
keep borrowing to a minimum be37

Reasonable safeguards against over- or underinvesting can be built into a model

cause it adheres to a strong cash
position. Consequently, this firm
must suffer lost opportunity costs
in the form of underinvested funds.
Conversely, an aggressive firm may
experience the opposite situation.
That is, by developing forecasting
techniques to invest all the avail
able funds each day, it will prob
ably overestimate the investable
funds. The resulting costs of bor
rowing are an expense of optimiz
ing for the aggressive firm. A com
pany requiring a strong cash posi
tion must accept a level of income
from a cash management program
which is related to its managerial
philosophy. Although accurate fore
casting of the actual daily bal
ances available for investing is not
simple, the overriding influence on
cash management optimization is
the corporate philosophy on in
vestment of funds.
The primary areas where man
agement must provide philosophi
cal decisions impacting the cash
management program are:

• Formulation of company policy
regarding overdrafts;
• Defining the maximum borrow
ing permitted to achieve income
(either in total dollars or frequency
of borrowing);
• Establishing the size of the line
of credit;
• Establishing investment criteria;
• Ability and willingness to alter
internal cash handling policies.
Reasonable safeguards governing
over- or underinvesting can be es
tablished within a statistical model;
however, the overriding considera
tion is the approach management
wishes to pursue. The maximum
amount which a corporation is will
ing to borrow from a financial
point of view should be determined
by the point at which borrowing
additional funds will not generate
income equal to the cost of bor
38

rowed funds. In other words, the
point where marginal costs of bor
rowing exceed the marginal rev
enue of investing is the point where
a corporation would not borrow
funds.
The size of the line of credit
available to management will se
riously affect the profitability of
the cash management program. The
line of credit effectively deter
mines the amount of long-term
funds which a firm may be able to
invest on any given day. Through
a line of credit a company is able
to make larger dollar amounts
available for long-term investment
than it could without reserve
financing. For example, a minimum
outstanding cash balance of $2,000,000 per day during a given
month would normally reflect the
total long-term dollar amount which
could be invested without a line
of credit. However, through a nego
tiated line of credit the company
may be able to invest substantially
greater amounts by borrowing
short-term funds. For example, if
the lowest balance in a company’s
recent history is $2,000,000 but
$3,000,000 could be invested in
long-term securities yielding 6.5 per
cent, by borrowing against a line
of credit two days per month at
an annual rate of 6 per cent, it is
economical to incur the borrowing
expense. The cost of borrowing
$1,000,000 for two days a month
at 6 per cent annual rate is ap
proximately $333.34. This is offset
by the $5,415.00 of revenue ob
tained from the $1,000,000 invested
at 6.5 per cent for the entire month.
Existing banking relationships
will, of course, be an overriding con
sideration in determining the size
of the line of credit available to
a corporation. In addition, man
agement may feel a line of credit
used as described is incompatible
with corporate objectives. How
ever, the larger the line of credit

available to the cash manager, the
more flexible and profitable the
results of the cash management
program.
Management decisions on the
investment criteria directly affect
the risk versus profit relationship
in a cash management program. Of
primary importance to most cor
porations are these three major
factors:
• Security
• Marketability of investments
• Yield.
Since the funds invested must be
readily available to the corporation
on a day-to-day basis with the
exception of committed long-term
funds, the combination of these fac
tors is essential to a sound cash
management program. Some of the
securities available for investment
of short- and long-range funds are:

•
•
•
•
•

U.S. Treasury Bills
Federal Agency issues
Negotiable CD’s
Commercial paper
Repurchase agreements.

Changing company procedures to
allow for centralization of cash and
payables on a daily basis is the
most significant area that a dedi
cated management must overcome
to ensure a successful cash man
agement program. Centralization of
cash requires extensive coordina
tion between remote locations to
effect daily fund transfers to a con
centration point and significant re
training of corporate field personnel
with regard to conservation of cash.
Methods of forecasting

Determining the appropriate
method of cash forecasting is es
sential to an effective cash man
agement program. Although the
previously discussed accountingManagement Adviser

oriented approaches to funds flow
are helpful, they must be evalu
ated in relation to the required
time span for forecasting. For ex
ample, a quarterly funds flow an
alysis is useless to a dynamic cash
manager. The information required
is the daily cash balance needed
to cover obligations which are com
ing due. Knowledge of the pro
jected cash requirements for a quar
ter is necessary to mobilize resour
ces for major short-term planning.
However, it is almost useless in
projecting the actual daily fluctu
ations of cash which can be profit
ably invested. Cash forecasting
techniques which overcome this
problem can generally be classified
as micro models and macro-mathe
matical models.
Micro models

A micro-cash forecasting model
is developed from the lowest level
of business activity and forecasts
the outstanding cash balance for
the next day or period. The pur
pose of this model is to generate
estimates of future cash balances
as accurately as possible based on
the activity of all cash related ac
counts within the company. All
cash inputs and outputs through
the corporate system are monitored
and accounted for by the close of
the working period. Some signifi
cant problems arise in the devel
opment of micro-forecasting mod
els. The degree and number of
problems vary extensively depend
ing upon the size and centralization
of the company involved. For ex
ample, most large companies with
many geographically dispersed af
filiates would experience difficulty
tracing each cash transaction for
receivables and payables through
the corporation on any given day.
While the use of data processing
can be useful in this area, it would
require significant programing ef
forts to develop a workable system
to support a micro-forecasting
model. In addition, significant re
training of personnel and additional
manual effort would be required
to accurately trace and monitor
July-August, 1973

Most large companies with geographically dispersed affiliates
would have trouble tracing each cash transaction for receiv
ables and payables through the corporation on any given day.

cash movements. Although many
companies favor this forecasting
technique, many find this approach
economically impractical. Disrup
tion of existing coiporate proce
dures at the lowest operating level
and increased clerical and adminis
trative expenses may create opera
tional problems disproportionate to
the realized benefits. Many of these
problems can be avoided through
development of a macro-mathe
matical forecasting model.
Macro-mathematical models

A macro-mathematical model is
one which statistically forecasts the
total number of dollars available
for corporate investment. Fluctu
ations of individual accounts such
as cash receipts or cash disburse
ments are not taken into account
on a daily basis but rather forecast
on average daily balances adjusted
for recent past experience and
modified to conform to corporate
policies. The purpose of the macromathematical model is to develop
a set of statistics that will accu

rately reflect the cash-related bus
iness activity of the corporation on
a daily basis. One of the primary
advantages of this approach is to
focus the attention of cash man
agers on the actual number of dol
lars available for daily investing.
Consequently, the emphasis is
placed on the net result of cash
receipts and disbursements through
the corporation. Another advantage
of developing a macro-mathemati
cal model is that it may be pro
gramed and simulated to achieve
optimum forecasting levels within
constraints established by manage
ment. Assumptions regarding the
investment level and established
corporate policies can be entered
into the system to modify the
financial projections. There are
three major problems associated
with the development of macromathematical models:

• Achieving management accept
ance
• Developing the internal tech
nical expertise to develop and im
plement the model
39

EXHIBIT I
HISTORICAL CASH BALANCES

• Selecting an effective method
for the company to produce reli
able results for the forecast period.
The scope of the problems related
to developing macro-mathematical
models varies from company to
company. However, in relation to
the extensive work required to de
velop micro models, the mathe
matical approach offers a fast and
relatively efficient way of initiating
a cash management program. Safe
guards may be incorporated into
macro-mathematical models to pro
vide adaptation to changing trends
and conditions within the corporate
environment. The degree of model
responsiveness can be controlled
40

within constraints established by
the cash manager. The use of the
macro-mathematical model is rec
ommended as a starting point in
developing an integrated cash man
agement program. Depending on
management philosophy and cor
porate constraints placed on the
cash management program, the
macro-mathematical model may op
timize the performance of the cash
management function.
Developing a model

While there are several ap
proaches available for developing
macro-mathematical cash forecast
ing models, the example discussed

in this article is simple yet effec
tive.
Having resolved the broad frame
work of corporate philosophy re
lated to cash management, the
steps in developing the model may
be specified as:

• Graphically portraying histori
cal cash balances
• Identifying repetitive patterns
• Determining the desired de
gree of model adaptability and
confidence
• Defining the optimum long
term investment amount.
The purpose of graphically plotting
historical cash balances is to idenManagement Adviser

EXHIBIT 2
DAILY CASH FORECASTING WORKSHEET
All Figures in Thousands
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(1)
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1.1568

3,258

3,368

— 27

-10

3,360

3,922

152

39

49

3,908

— 138

October 6

3,791

1.1362

3,336
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3,818

27

36

45

3,769
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Date

3,432

October 7

Error
(13)

—
—

2,827

—

3,354

.9642

tify the patterns of fluctuations
which may occur. Through this
approach we can visually identify
daily peaks and valleys in the ac
tual cash balances. If outstanding
cash balances fluctuate in a cer
tain pattern, consideration should
be given to establishing indices to
convert actual daily cash balances
to a common denominator. The
fluctuations may take place within
a month, a week or ten-day cycle,
depending upon the business envi
ronment. Exhibit 1, page 40, illus
trates the graphing of actual cash
balances for a selected period. In
actual practice, a longer period of
time, for example one or two years
by day, should be plotted although
a short time period is demonstrated
in this exhibit. The larger the sam
ple plotted, the more reliable the
deductive results. As illustrated in
Exhibit 1, a weekly fluctuation
seems to occur throughout each
week of the plotted data. Lower
balances occur early in the week
and peak on Fridays.
While the adaptability of the
model will vary between compa
nies, decisions should always reflect
the managerial objectives of the
cash management program. The
use of an exponential smoothing
factor will directly determine the
adaptability of the model. Exponen
tial smoothing is the process of
applying different weights to two or
more factors to develop a weighted
result. In the example chosen, the
July-August, 1973

(12)

Sunday

October 8
October 9

0

MAD viation

3,234

hypothesis is that 80 per cent
weight should be given to historical
experience and 20 per cent to cur
rent experience. In this manner,
fluctuations can be identified and
integrated into the model. Conse
quently, the model will continually
adapt to dynamic conditions while
giving the greatest weight to past
experience.
The final step in establishing the
basis for the cash management pro
gram is determining the amount
of long-term investment. The basis
of determining long-term vs. short
term investment can be founded
on the graph developed to chart
historical daily cash balances. The
graph will indicate a level below
which funds will not drop. This
level represents the amount of long
term investment available to the
corporation. As discussed earlier,
this long-term investment may be
increased depending upon man
agement philosophy regarding the
frequency with which a corporation
will borrow to increase its long
term investment amount. For ex
ample, if borrowing five times a
month would increase the amount
of long-term funds invested by 20
per cent, the associated costs of
borrowing should be weighed
against the total revenue gained
from those funds during the month
ly investment period. The amount
of long-term investment will sig
nificantly affect the optimization of
the cash management program.

3,189

Basically, the forecasting model
utilizes the average actual cash
balance to project the outstanding
funds for the following day. The
average actual cash balance is
modified to account for identifiable
trends and seasonal fluctuations. To
reduce the probability of overin
vesting on a given day, the pro
jected average actual cash balance
is reduced by the amount of his
torical variance in the forecast as
expressed by the standard devia
tion. The resulting recommended
investment funds are then com
mitted to long- and short-term rev
enue producing securities.
Exhibit 2, above, represents a
daily worksheet for using the mac
ro-mathematical model. The levels
of long-term investment and adapt
ability have been defined by man
agement. The starting weekly in
dices have been developed by aver
aging the prior ten-week actual
indices by day. Consequently, the
initial index for Monday is a com
posite of actual experience for the
past ten Mondays. Since each daily
index is developed in relation to
its respective weekly total, the
daily index average should pro
vide a representative starting point
for the model.
The actual daily cash balance,
entered in Column 1, must be de
seasonalized by dividing it by the
weekly index to measure the deseasonalized value (Column 3)
against the average actual cash
41

balance (Column 4). Exponential
smoothing is used in developing
the average actual cash balance
(Column 4). The model uses 80
per cent of the previous day’s aver
age actual cash balance plus 20
per cent of the deseasonalized ac
tual cash balance for the current
day.
Since the cash balance forecast
for the next day will be based on
the deseasonalized average actual
cash balance, changes in the bal
ance must be examined to evalu
ate the trend affecting it. In order
to determine the trend, we first
calculate the change in the average
actual cash balance (Column 5)
by subtracting the current average
actual cash balance from the pre
vious day’s result. The resulting
positive or negative amount is used
to estimate the trend affecting the
average actual cash balance. The
trend is developed by applying a
weighted factor to our current ex
perience. The trend line may start
at zero as indicated and adapt to
existing experiences. The factors
may differ from one column to
another to account for various de
grees of flexibility desired within
the model. In this example, the
same weighted factors as previ
ously used were applied in calcu
lating the trend line. Consequently,
the updated trend is 80 per cent
of the trend from the previous pe
riod plus 20 per cent of the current
change in the average actual cash
balance (Column 5). The result
(Column 6) indicates the current
trend for this period. The new
forecasted deseasonalized cash bal
ance (Column 7) is simply the
average actual cash balance for the
current day adjusted by 80 per
cent of the trend. This is the pro
jected deseasonalized value of to
morrow’s cash balances.
The deseasonalized forecast (Col
umn 7) is then seasonalized by
multiplying it by the seasonal in
dex factor (Column 2) for the ap
propriate day. The new forecast
corrected for seasonality becomes
the projected cash balance for the
following day (Column 8). With
out any further adjustment, this
42

result could be used for short- and
long-term investing for the follow
ing day. Depending upon manage
ment constraints, it may be desir
able to build a margin of error
into the model to account for ir
regular fluctuations in cash pat
terns and provide for required
reserves to support a line of credit.
Guarding against overinvestment

The standard deviation can be
used to reduce the possibility of
overinvesting. For example, the
chances of the average cash bal
ance being correct for any given
day are approximately 50 per cent.
To reduce the probability that the
average cash balance forecasted
will exceed actual experience, stand
ard deviations are applied to the
basic average. If the seasonalized
forecast (Column 8) is reduced one
standard deviation, we will in
crease our confidence in the model
from 50 per cent to 84 per cent.
Consequently, we would expect
the investment recommendation to
be less than the actual cash balance
84 per cent of the time.
Examination of historical fore
cast errors is the first step in devel
oping a standard deviation. The
forecast error (Column 9) is the
difference between the seasonalized
forecast (Column 8) and the ac
tual cash balance (Column 1). It
is unimportant whether the fore
cast error itself was over or under
the actual cash balance since the
result will be used to develop a
range value.
The mean absolute deviation
(MAD) (Column 10) is updated
each period to account for the de
gree of errors which is experienced
in the model. Heavier emphasis is
again placed on past experience in
this model; consequently, 80 per
cent of the old MAD plus 20 per
cent of the new forecast error (Col
umn 9) comprises the updated
MAD.4 One standard deviation
(Column 11) is simply 1.25 times
the mean absolute deviation. In
4—The MAD is initiated at zero since
it is based on forecast results.

the model under discussion, one
standard deviation is used as the
safety margin. This should provide
sufficient funds to cover compen
sating balances for the line of
credit while keeping the investment
recommendation within actual cash
balances. In other words, the in
vestment recommendation for the
next day (Column 12) is the sea
sonalized forecast (Column 8)
minus one standard deviation (Col
umn 11). As the model illustrates,
the previous day’s standard devia
tion is applied against the current
seasonalized forecast (Column 8).
The acceptable margin of error
will vary by company depending
upon the fluctuation in the actual
cash balances and the risk phi
losophy of management. For ex
ample, if cash balances fluctuate
little, perhaps only one-half or one
standard deviation would be nec
essary to provide a safety margin.
Conversely, if extreme fluctuations
take place, perhaps two standard
deviations are necessary to insure
investment policies consistent with
the corporation’s goals.
The management summary

Although forecasting is critical to
the cash management program, the
financial manager is interested in
evaluating the daily results. Con
sequently, a daily management
summary is recommended. The
purpose of the summary is to illus
trate daily the actual performance
of the model in terms of profit
generated from invested funds. Ex
hibit 3, page 43, is an example of
the daily summary resulting from
the calculations of the macromathematical model. The projected
funds (Column 2) represent the
recommended investment amount.
The projected balance in excess of
committed long-term funds repre
sents the short-term, or overnight,
investment amount (Column 6). If
the long-term funds committed are
greater than the investment recom
mendation, no short-term invest
ment would be possible. Conse
quently, funds would be borrowed
against the line of credit in order
Management Adviser

EXHIBIT 3
DAILY CASH FORECASTING
Management Summary

Long-

Date

Short-

Actual

Invest

Term

Gross

Cash

ment

Term

Invest

Term

Invest

Invest

OVERDRAFTS

Bal

Recom

Invest

ment

Invest

ment

ment

Revenue2

ment1

Revenue3

Income

Cost of
Dollars1 Borrowing4

(7)

(8)

ance1

Long-

mendation1 Variance1 ment1

(1)

(2)

(3)

—

(4)

Term

(5)

Short-

(6)

October 2

3,140

—

—

—

_

October 3

2,855

2,827

+ 28

2,500

$451.25

327

October 4

3,089

3,110

— 21

2,500

451.25

October 5

3,770

3,908

2,500

451.25

October 6

3,791

3,769

-138
+ 22

2,500

451.25

October 7*

3,791

3,769

+ 22

2,500

October 8

3,791

3,769

+ 22

October 9

3,189

—

_

(9)

_

(10)
_

Net
Invest

Oppor

ment

tunity

Income

Cost

(11)

(12)

_

_

480.78

2.53

$29.53

480.78

610

55.08

506.33

21

3.50

502.83

1,408

127.14

578.39

114.49

565.74

23.00
—

555.39

1,269

138
—

565.74

1.99

451.25

1,269

114.49

565.74

—

—

565.74

1.99

2,500

451.25

1,269

114.49

565.74

—

—

565.74

1.99

2,500

451.25

689

62.22

513.47

* Funds invested on Friday earn for Saturday and Sunday also.

1 Figures in thousands.
2 Based on a long-term annual rate of 6.5%. The daily factor of .0001805 is applied to determine daily performance of the forecasting
model.
3 An annual short-term rate (e.g., repurchase agreements) of 3.25% is used. A daily factor (.0000903) is used in order to evaluate daily

performance.
4 The cost of borrowing used is an annual rate of 6%. The daily factor (.0001667) is used to evaluate daily performance.

to maintain our long-term invest
ment. The amount of long-term
funds invested and resulting rev
enue is assumed to remain constant
between periods of adjustment. The
daily long-term revenue is devel
oped by multiplying the daily fac
tor for the long-term rate by the
amount of long-term investment. As
indicated in Exhibit 3, $2,500,000 is
extended by the daily long-term
rate to develop revenue of $451.25
per day. Similarly, the short-term
daily rate is applied to the varying
amount of short-term funds in
vested to develop actual income.
Funds in excess of the invested
amount may be utilized to cover
compensating balances for lines of
credit. The overdraft dollars (Col
umn 9) represent the overinvested
funds occurring on any given day.
The appropriate borrowing rate is
applied to develop the cost of bor
rowing (Column 10) the funds
from the line of credit. Net invest
ment income (Column 11) is de
rived by subtracting the cost of
borrowed funds from the daily
gross investment income. The op
portunity cost (Column 12) is
based on the overnight investment
rate and represents the additional
income which could be earned had
July-August, 1973

the forecast been completely ac
curate.
The financial director utilizes the
daily recap to determine:

• The performance of the model
over a period of time—Daily an
alysis of the variance is easily
obtained through the management
summary. The cost of over-project
ing is represented by the cost of
overdrafts. Similarly, lost opportun
ity costs are reported daily.
• Profitability of the model—The
net investment income demon
strates the daily earnings directly
attributable to cash management.
• The level of long-term invest
ment— The management summary
can indicate the trend of outstand
ing funds while providing the in
formational base to increase the
amount of long-term funds to earn
higher yields.
Summary and conclusion

Although cash management is
valuable as an accounting tool to
meet future corporate cash needs,
its primary use today is directed
toward utilizing idle cash to gen
erate additional revenue. Optimum
utilization of idle cash requires a

comprehensive daily cash forecast.
Before developing a cash manage
ment plan, senior financial man
agement must define the param
eters within which the program
must operate. Some of the basic
corporate decisions include:
• Ability to concentrate funds
for investment
• Acceptable risk levels regard
ing type of investments
• Availability and use of lines
of credit
• Management philosophy re
garding the impact of long-term
levels of invested funds.

While the selection of a forecast
ing model should be based on the
investment requirements of senior
management, continued evaluation
of performance should be followed
by corrective action to optimize re
sults of the cash management pro
gram.
Cash should be as fully utilized
as any other corporate resource to
insure optimum corporate profit
ability. Through an adaptive cash
management program, idle cash
can be converted from a liability
of doing business to a working
asset.
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Many paper work routines as they flow through the
necessary steps of their processing are analogous to a
product flowing through a production line. Why not
apply machine scheduling techniques to such work?

AIDING THE FLOW OF

SALES ORDER DOCUMENTS

THROUGH MACHINE-SCHEDULING
by Lane K. Anderson
Brigham Young University
of the techniques for solv
later by Brown and Lomnicki.2
ing the machine scheduling
The machine scheduling problem
problem (ranging from rules of is characterized by the ordering of
thumb to scientific procedures)
n jobs (J1, J2,. .., Jn) on each of m
have applications in other sim
machines (M1, M2, . . ., Mm) to
ilar areas. This article concerns
minimize job completion time. The
batch work priority for the flow of
model formulated to accomplish
documents through different de
this objective assumes: (1) a job
partments. The technique used is a
cannot proceed to machine Mj be
branch-and-bound algorithm devel
fore it is finished on machine Mj-1;
oped by Lomnicki1 and extended
(2) the time involved in transfer-

S

ome

1 Lomnicki, Z. A., “A ‘Branch-and-Bound’
Algorithm for the Exact Solution of the
Three-Machine Scheduling Problem,” Op
erational Research Quarterly, March,
1965.
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2 Brown, A. P. G., and Z. A. Lomnicki,
“Some Applications of the ‘Branch-andBound’ Algorithm to the Machine Sched
uling Problem,” Operational Research
Quarterly, June, 1966.

ring any job from one machine to
the next is negligible; (3) a ma
chine cannot process more than one
job at a time.
The sales order problem

A specific case is where all jobs
are to be processed on the m ma
chine in a common order. If job 2
is the first one started on machine
1, it will be the first job started on
all succeeding machines. The same
is true of the second job started on
machine 1, etc.
The sales order originates with
Management Adviser

. . . the order department originally standardizes all incoming orders . . .

an order department set up to
standardize incoming orders. Ex
hibit 1, below, shows the docu
mentation flow between order and
billing. All orders are approved by
the credit function which, in turn,
authorizes stores to release the
goods from inventory. Once the re
lease of merchandise is approved
by stores, the traffic function au
thorizes and arranges for shipment.
Finally, the billing function invoices
the shipment and bills the customer.
Whether these basic functions
span several departments or are
concentrated in only a few depends
upon the firm’s size and complexity.
For control purposes, it is necessary
to move the orders through the
various departments in some pat
tern.
This may involve placing the
orders in batches either arbitrarily
or in terms of a common denom
inator, such as, salesman, geogra
phical region, customer classifica
tion, etc. There should be a rela
tionship between the method and
the ease of processing batches us
ing it.
Processing for seven regions

Consider the following example.
A manufacturer of interior decor
ating products has seven sales re
gions in the United States. The
home office is responsible for one
of these regions as well as for
maintaining the general offices and

the manufacturing facilities. A dis
tribution center, supplied periodi
cally by the manufacturing divi
sion, is located in each of the seven
regions. Although regions maintain
their own stock of inventory, all
orders are processed through the
home office. The records for sales
and accounts receivable, and cred
its and collections, are arranged
into regions. Each regional record
volume is further subdivided into
six customer classifications. Inven
tory records are maintained for the
individual distribution centers.
Sequence in home office

The flow of customer and sales
men orders after being received by
the home office is shown in Exhibit
2, on page 46. First, the orders are
separated into groups, depending
on whether they are for new or
continuing customers. New custom
ers require special attention in the
sales and credit departments. Sec
ond, the orders are sorted into
groups by region. Third, each of
the regional groups is further di
vided into customer classification.
The result, at most, is 42 batches
of continuing customers and 42
batches of new customers. How
ever, for any one day, the number
of batches is significantly lower.
Once the batches are determined,
the documentation for each order
is processed through the seven de
partments.

The similarity of the sales order
problem and the machine schedul
ing problem is beginning to take
form. There are n batches (B1, B2,
. . ., Bn) which must traverse m
departments (D1, D2, . . ., Dm) in
such a way that total processing
time is minimized. However, there
is one unique feature of the sales
order problem in practical situa
tions which is not characteristic of
the machine scheduling problem.
This is, once an optimal processing
order has been found, that sequence
is followed day after day. Monday’s
orders will be processed in the op
timal sequence, then Tuesday’s or
ders, etc. Only if processing times
change will a new optimal sequence
be found.
Find average batch size

This feature is justified by the
fact that finding a new optimal se
quence for orders received each
day costs more than the benefits
derived. An efficient solution is to
find the average batch size for each
classification per day and the aver
age time of processing such batches.
This way only one sequence deter
mination need be made unless the
average processing time changes.
For the illustration given in Ex
hibit 2, there is a restriction on the
comparability of machine schedul
ing and the sales order flow. The
sequencing of batches has an effect
on processing time only in the first

EXHIBIT I

Customer
Order

Order
Function

Credit
Function

Stores
Function

Traffic
Function

Billing
Function

Salesman
Order
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Once an order is received the processing cycle covers four general areas . . .

four departments. In the last three
departments, batching is of little
value for ease in processing orders.
The Moveslow Corporation is a
manufacturer of doodads of all
shapes and sizes. The company
maintains only 12 per cent of the
doodad market but is the fourth
largest manufacturer in the field.
The home office and production
facilities are located in a small town
near Pittsburgh. Warehousing and
distribution centers exist at the
home office and in Los Angeles.
These two centers are located to
facilitate selling and distribution to
the eastern and western halves of
the United States. Occasionally, the
home office will supply customers
in both areas, especially when the
Los Angeles center is unable to fill
the order. Customers are grouped
into three classifications: (1) retail
and discount houses, (2) distrib
utors, and (3) custom jobbers.
For planning and control pur
poses all records regarding the
sales, shipping, and credit and col
lection functions are grouped by
region. Within each region the rec
ords are further broken down by
customer classification. For exam
ple, if one were looking to see if
custom jobber customer X in Seat
tle had exceeded a credit limit, the
accounts receivable file for the Los
Angeles region would be selected
and the record under custom job
bers reviewed.

Once an order is received, the
processing cycle covers four gen
eral areas: (1) sales or sales order
ing, (2) locating inventory, (3)
shipping document preparation, and
(4) order distribution. The depart
ments in Moveslow are based on
these general functions.
The sales department is the re
ceiving point of all orders whether
from new or continuing customers.
A multicopy sales order is prepared
for each customer order. The au
thorized prices are entered on the
sales order or at least are com
pared with the prices the customer
has indicated. If special price ar
rangements have been made, they
must be verified. Appropriate quan
tity, trade and cash discounts are
entered on the order, depending
upon the customer classification.
Better discounts are available to
retail and discount houses and dis
tributors because costs are less when
servicing these volume buyers. For
continuing customers, the credit
check involves a review of a bi
weekly accounts receivable listing.
This listing is in two volumes, one
for each region. The credit depart
ment completes a credit investiga
tion for new customers. After the
credit check, copies of the sales
order go to inventory control.
The inventory control department
determines the shipping point ac
cording to which center has suffi
cient inventory to cover the order.

The shipping documents are then
prepared by a shipping expediter
department and sent to the appro
priate distribution center.
These documents are hand deliv
ered when distribution is from
the home office or mailed to the
Los Angeles center. The distribu
tion center is then responsible for
timely delivery.
The problem

Customer complaints about time
delays between order placement
and delivery lead to an investiga
tion of the “sales order to distribu
tion” cycle. This reveals inefficient
processing between order receipt
and delivery to a distribution
center.
The basic problem is not a lack
of manpower, but a lack of a struc
tured procedure for working on
each order. The mailroom delivers
orders to the sales department
where they are processed by the
clerical help in the order received.
This usually means a loss of time
in at least two areas: (1) in credit
checking, and (2) in locating in
ventory. The time loss is obvious
when one remembers that the ac
counts receivable and inventory lo
cation records are maintained sep
arately for each region. Under the
present system a clerk may con
tinually be skipping from one set
of books to another only to return

EXHIBIT 2
Order
Dept.

Regions
1,...,7
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Credit
Dept.

Sales
Dept.

Inventory Distribution
Control
Center
Traffic

Billing
Dept.

Customer
Classification
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. . . sales, locating inventory, shipping document preparation, order distribution.

to the set which had been used
earlier. In addition to this, the
credit checking phase involves cus
tomer classifications within regions.
It is possible, therefore, to be skip
ping back and forth among the
various classifications within a re
gion.

Inven Ship
tory
ping
Con Expe
Batch
ditor
No. Sales trol

Pitts.
Region

Retail and
Discount

Distributors
Custom
Jobbers
L. A.
Region

Retail and
Discount
Distributors
Custom

The solution

Each day the customer orders re
ceived are to be segregated: first,
as to whether they are new or con
tinuing customers; second, as to re
gion; and third, as to customer clas
sification. Since new customers
(making up approximately 10 per
cent of all orders processed) re
quire special treatment and longer
processing time, for ease in hand
ling they are not included in the
following suggested solution.
With 90 per cent of the orders
processed being continuing custom
ers and following the same pro
cessing path, a question arises as
to whether each day’s batches can
be sequenced in some way so that
the total processing time through
the three functions will be mini
mized — the machine scheduling
problem.
In order to set up a scheduling
problem, it is necessary to find the
average time to process each batch
through the three functions. The
batching system is allowed to run
for several weeks before time stud
ies are made. The following is a
time matrix in man-hours for this
example:

LANE

Jobbers

6

1

8

6

6

2

4

5

4

3

2

1

1

4

6

5

6

5

3

4

5

1

1

1

24

22

23

Since retail and discount houses
are expected to place large orders,
more time is required to process
them.
Custom jobbers require the least
amount of time for processing be
cause their orders are generally
small.
The branch-and-bound technique
involves computing several lower
bounds for the total time to process
the six batches through the three

EXHIBIT 3
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An optimal sequence of batches, 245136, can be processed in 35 man-hours

departments. In applying the al
gorithm, five lower bounds are used
for each batch. Three of these
bounds are computed as suggested
by Lomnicki3 and the other two as
suggested by Brown and Lomnicki.4
The result of the straightfor
ward application of the algorithm
is shown as a scheduling tree in
Exhibit 3, on page 47. (The figures
inside the boxes represent job num
bers while the figures outside rep
resent the bounding value of the
processing time for that box.) An
optimal sequence of batches, 245136, can be processed in a minimum
of 35 man-hours. This solution is
not unique because other sequences
exist which can also result in the
same minimum processing time.
However, no sequence can be pro
cessed in less than 35 man-hours.
Several vertices of the scheduling
tree have the same lowest bounding
value and branching from the left
most lowest bounding value gives,
in this case, an optimal solution by
examining the minimum number
3 Lomnicki, op. cit., p. 94.
4 Brown and Lomnicki, op. cit., pp. 183184.

of vertices possible—20. That is, at
least 20 vertices must be examined
in any problem involving six batches
and three departments to arrive at
an optimal solution. There is noth
ing magic about always branching
from the left-most lowest bounding
value, but this procedure is used
for the sake of consistency. For ex
ample, if branching from the right
most lowest bounding value is used,
an optimal sequence of 654213
with 35 man-hours of processing
time is found by examining only 20
vertices. If the figures in this exam
ple had been different, either pro
cedure may have resulted in exam
ining more than, but at least, 20
vertices.
By plotting the optimal sequence
on a time scale for each depart
ment (Exhibit 4, below), one
rapidly sees where idle time occurs
each day. Since a departmental
work load includes work other than
orders from continuing customers,
knowing when idle time occurs, if
it occurs, aids a departmental su
pervisor in adequately planning the
personnel requirements and the
distribution of work among the
personnel.

Intuitively, there are other pro
cedures for processing batches. Two
which immediately come to mind
are: (1) process batches in the or
iginal sequence of 123456, and (2)
process by region regardless of. cus
tomer classification. The minimum
processing time using the original
sequence is 37 man-hours—two more
than the optimal level. Processing
only by region requires at least 47
man-hours. As can be seen, con
siderable time is saved by subdivid
ing a large batch of orders into
smaller batches of some common
denominator. However, one must
remember that there is a trade-off
between time saved in processing
and time expended in segregating
orders into smaller batches.
Conclusion

This example shows that one of
the techniques for solving machine
scheduling problems can be used
in systematizing the flow of docu
ments through several depart
ments. There are probably many
other applications if one is observ
ant enough to recognize opportune
situations.

EXHIBIT 4
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Creating or improving a “man-machine system” usually de
mands a systems engineering approach. But this approach
itself has four phases, analysis, design, evaluation, and im
plementation. This article discusses the weight given to
each phase and who should be responsible for it—

THE ROLES OF SYSTEMS SPECIALISTS
by Harvey H. Shore
University of Connecticut
a “system” is any
group of interrelated “elements”
or “components.” Some systems are
part of Nature; others are man
made. Some systems are simple;
others are complex—in the sense
that there are numerous and/or
intricate relationships among the
elements. One type of system that
is of particular interest—to man
agers and to management theorists
alike—is the “man-machine system,”
wherein one or more people work
along with one or more pieces of
equipment to try and achieve some
desired goal.
n general,

I
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Now, whenever a company’s
management decides to have a
complex man-machine system built
or decides to have an existing com
plex man-machine system improved,
the so-called “systems engineering
approach” will prove valuable. The
essence of this approach is the
application, wherever possible, of
scientific methods in solving the
problems of structuring (or restruc
turing) such systems. Dealing with
these problems typically requires
a multiplicity of skills ... far more
than any one individual can possess.
Therefore, effective utilization of

the systems engineering approach
usually calls for the use of “an in
terdisciplinary team”—that is, a
group of people each of whom is
a specialist in one or two different
fields of knowledge: engineering,
computer science, mathematics, eco
nomics, cost accounting, etc. Usu
ally, the “same” complex problem
looks different to a mathematician,
to an economist, and to an account
ant. And, the integration of such
different ways of looking at a com
plex problem is often essential to
solving it.
Many of the people who have
49

Systems specialists should check the validity of each management statement. . .

2) each of the objectives mentioned
seems both logical and technically
attainable; 3) none of the objec
tives mentioned is “redundant”—in
the sense of being merely a means
of achieving one of the other ob
jectives; and 4) the degree of prior
ity assigned to each goal seems
reasonable.
For its part, management should
certainly welcome this sort of
“checking up,” should be prepared
to handle inquiries on these mat
ters, and should keep an open
mind with respect to changes (in
the original statement of objectives)
that the systems people may pro
pose. If we view both management
and the specialists as “elements”
in the system known as the sys
tems engineering process, then we
see here a good example of an allimportant fact—namely, that the
achievement of a system’s objec-

system that is to be engineered
should achieve. Usually, systems
specialists begin playing an active
role when management presents
them with a written statement of
its objectives and priorities.

written about systems engineering
differ as to its component phases.
In large part, this is due to the
fact that the systems engineering
process can itself be thought of
as a complex system (within which
a variety of interrelationships may
be perceived). For our purposes, sys
tems engineering can be regarded
as consisting of four phases: an
alysis, design, evaluation, and im
plementation. Exhibit 1, below,
presents a picture of the systems
engineering process when viewed
as a group of interrelated elements.
This article discusses the proper
roles of systems specialists during
each of the four phases of this
process. It is to a consideration of
the first of these phases that we
now turn.
Systems analysis begins with the
clear identification of the overall
objectives (or goals) which the

Avoid “easy way out”

Inasmuch as the determination
of objectives and priorities involves
many complicated judgmental is
sues, systems specialists may feel
tempted to “take the easy way
out” and unquestioningly adopt
whatever management presents
them with. But, rather than blindly
accepting the statement of objec
tives and priorities offered to them,
systems specialists should check
closely on the statement’s validity.
At the very least, they should sat
isfy themselves that: 1) no im
portant goals have been ignored;

EXHIBIT I
VIEWING THE SYSTEMS ENGINEERING PROCESS AS A SYSTEM
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poli-
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For its part, management should welcome this sort of checking up

tives normally requires effective
communication among the system’s
interrelated elements.

Not all objectives quantifiable

In a complex man-machine sys
tem, not all the objectives are quan
tifiable. But, clear identification of
system objectives requires stating
as many of them as possible in
operational terms. This means two
things: 1) stipulating, in every
possible instance, the specific yard
stick by which the achievement of a
goal will be measured, and 2) spec
ifying appropriate “trade-offs” be
tween those quantifiable objectives
which are not completely consistent
with each other. When subse
quently integrated with manage
ment’s intuitive appraisal of the
non-quantifiable factors, the yard
sticks and the trade-off relations
which have been specified provide
a set of criteria by which the over
all effectiveness of a given system
can be evaluated. Here, as in so
many other instances, the proper
merger of rational analysis with
sound intuition is hard to beat.
After objectives have been clearly
identified, systems analysis turns
to spelling out—subject to possible
later revision — the requirements
which a system must satisfy if it is
to reach the specified goals. These
requirements are statements of the
physical characteristics which the
system must possess. Deciding on
a complete set of requirements usu
ally involves collecting information
from a variety of sources; therefore,
this is generally a complicated ac
tivity, one which must be per
formed quite meticulously. Either
simultaneously with the identifica
tion of requirements or immediately
thereafter, systems specialists should
describe, in general terms, the func
tions of the system to be engi
neered— i.e., the means or types of
activities by which the require
July-August, 1973

ments will be met or satisfied. Dur
ing the design phase of the systems
engineering process, responsibility
for performing these functions will
be distributed between the human
and non-human components of the
system. An important point to bear
in mind here is that:
“. . . system development is dy
namic, and functions may change
with time, perhaps evolving, per
haps being eliminated or replaced.
An example of the changing nature
of functions is provided by the
Mercury and Gemini manned space
programs. At first, spacecraft con
trol was to be completely auto
matic (with manual backup and
override), with the astronaut going
along as a passenger to test man’s
reaction to the mission environ
ment. Malfunctions occurred in sev
eral Mercury flights requiring the
assumption of manual control and
indicating that man could play a
major role in the control loop. Later
manual control was made a pri
mary function in Project Gemini.”1
Next systems analysis involves
determining whether or not it is
necessary to modify any of the
objectives, requirements, and func
tions of the system (in the light
of technical, economic, manpower,
informational, or legal constraints').
This aspect of systems analysis in
volves learning about the effects of
the environmental conditions with
in which the system will be made
and/or those within which it will
have to operate. One of the most
decisive of these constraints is the
level of resource-consumption which
must not be exceeded in engineer
ing the system. In determining the
amount of resources that will be
consumed, it is important, of course,

not to ignore what will be ex
pended in the activities of data
collection, data analysis, and sys
tem testing—all of which are in
volved in the systems engineering
process itself.
Management must recognize and
must carry out its responsibility to
serve as the primary source of in
formation regarding many of the
constraints upon the system. In
addition, of course, the systems
specialists need to use their own
expert judgment—particularly in de
fining the technical constraints. In
any event, these people perform
systems analysis activities in order
to acquire a good conceptualiza
tion of the problem situation con
fronting them. They should then
summarize their conceptualization
in a “systems specification,” or “def
inition document,” a document
which identifies the key relation
ships among system objectives, re
quirements, functions, and con
straints. It is important that this
document be prepared carefully;
for, it will be referred to frequently
during the later phases of the sys
tems engineering process. In turn,
this means that management should
carefully review the definition doc
ument and should approve of its
contents before permitting the sys
tems engineering process to con
tinue.
Let us now turn to a discussion
of the next phase of this process—
namely, design.
In contrast to systems analysis
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(which essentially involves identi
fying the results that are desired),
systems design identifies specific
feasible ways of obtaining those
results.
To be sure, there is, as one
would expect when viewing the
systems engineering process as a
system, a close relationship be
tween the specialists’ role in anal
ysis and their role in design. In
deed, all design work is carried
out with reference to the definition
document that was prepared as the
final step in analysis. This docu
ment (or system specification)
serves as a “benchmark” through
out the design phase of the process.
Frequently, of course, the contents
of this document get re-defined
during design.
If systems specialists perform
their design roles properly (i.e.,
creatively), they should usually be
able to identify a number of fea
sible ways in which system objec
tives and requirements can be ful
filled within the specified con
straints. Let us consider a concrete
illustration of this point:

“An engineer designing a system
to handle checking accounts in a
bank could design the system so
that all the functions were per
formed by people. Tellers would
receive the checks, sort them into
their proper accounts, enter the
amount of each check into the ap
propriate ledgers by hand, compute
the bank balances by mental arith
metic, prepare monthly statements
to account holders. There are, in
fact, some banks that still operate
this way.
“A slightly more complex system
might provide the clerk with a ma
chine to assist him in computation,
although he still might make en
tries and do all other operations
by hand. More complex would be
a system in which machines assisted
the clerk in making his computa
tions and printed out bank bal
ances in the appropriate forms. In
another system, all accounts and
all checks might carry identifying
numbers to be read and sorted by
machine into the appropriate ac
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counts. In still another system,
checks might be sorted automat
ically into accounts, and the state
ments addressed and mailed out to
the account holder, all by machine.
Or there might be a fully auto
mated credit and banking sys
tem. . . .
“Each of these alternatives is real
istic and workable. They have been
presented in an order of increasing
machine participation and decreas
ing human participation in the sys
tem as a whole. To consider the
allocation of functions between
men and machines is to ask: What
functions of the system should be
assigned to men and what to ma
chines? These questions are fun
damental to man-machine systems
design. They are important because
they influence all the later design
thinking about the system. Deci
sions about the allocation of func
tions should be made early in the
systems design process. . . .”2
Another essential benchmark

As already suggested, in identi
fying or synthesizing feasible alter
natives, the systems specification is
one benchmark of “feasibility.”
Another benchmark—and a cru
cial one—is the system’s acceptabil
ity on the part of those people who
must operate it. A system that is
technically superb may fall flat on
its face if the people who are sup
posed to work with it resist doing
so. To increase the chances of
acceptability, systems specialists
should ask for design suggestions
from all operating personnel who
have a legitimate interest in the
system’s “configuration.”
“The line people must through
out be consulted in and contribute
to the system design. They may be
able to point out pitfalls to the de
signer that he was not aware of;
as the people who are responsible
day in and day out for providing
results to management, they are
2—Chapanis, Alphonse, “Human Factors
in Systems Engineering,” in DeGreene,
(ed), op. cit., pp. 60-61.

most familiar with regular needs
and common problems.”3

And, top management must insist
that the systems specialists incorpo
rate in their designs the most con
structive of the suggestions offered
by operating personnel.
Occasionally, the initial efforts at
designing a feasible system prove
fruitless. In that event, systems spe
cialists can either continue trying
to create new design alternatives—
until either time or money runs out
—or, they may try lowering one or
more objectives and/or relaxing
one or more of the constraints that
are within the management’s con
trol. If management cannot permit
this, or if even this approach fails
to turn up a feasible system quickly
enough or inexpensively enough,
then this particular systems engi
neering project will have to be
abandoned.
While this sometimes happens,
a more common occurrence is that
the design work eventually pro
duces at least one apparently
worthwhile system configuration.
Each such configuration must, of
course, be evaluated “systemati
cally.” Here, let us stress the fact
that evaluation or assessment of al
ternative configurations goes on all
during the design phase of systems
engineering. Sackman has sug
gested that “. . . system design can
be viewed as a set of evolving hy
potheses concerning systems per
formance-hypotheses that are con
tinually subject to systems test,
evaluation and reformulation in the
light of new findings and changing
conditions.”4
And Meister and Rabideau have
gone so far as to argue that:
“. . . evaluation is so much a
part of the design process that it
is often impossible to specify where
the original design leaves off and
3—Berkowitz, Nathan, and Robertson
Munro, Jr., Automatic Data Processing
and Management, Belmont, Calif., Dick
enson Publishing Co., Inc., 1969, p. 238.
4—Sackman, Harold, “Systems Test and
Evaluation,” in DeGreene, (ed.), op. cit.,
p. 165.
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evaluation begins. For example,
evaluation is an integral part of the
designer’s examination of alterna
tive possibilities early in the devel
opmental process; whenever one
design configuration is adopted
over another, then evaluation has
been applied, consciously or un
consciously. Otherwise, the design
process would be purely random
and highly ineffective.”5
And just as systems design uses
the definition document, so too
does the set of activities known as
“systems evaluation.”
Thus, in line with the systems
view of the systems engineering
process itself, there are some very
fundamental linkages between de
sign and evaluation. Despite these
fundamental linkages, for conve
nience of analysis, we have been
(and shall continue) discussing
evaluation as though it were a fully
separate phase of the systems en
gineering process. Having made
this simplification explicit, let’s now
consider what it is that evaluation
really entails for systems personnel.
Systems evaluation

We may think of systems evalu
ation as the careful “testing out” of
one or more system designs, to see
how well one satisfies objectives
and requirements within stated
constraints. Clearly, no complex sys
tem should be approved for instal
lation until after it has been thor
oughly assessed. Thus, the role of
systems specialists here is to judge
carefully the total capabilities of
each apparently worthwhile sys
tem: are the elements of the system
integrated harmoniously enough so
that the system as a whole will
operate effectively?
Now, before evaluation itself ac
tually begins, a certain amount of
evaluation planning is necessary
(or at least highly desirable). As
with any sort of formal planning
5—Meister, David, and Gerald F. Rabi
deau, Human Factors Evaluation in Sys
tem Development, New York, John Wiley
& Sons, Inc., 1965, p. 13.
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effort, evaluation planning entails
three kinds of activities: (1) es
tablishing objectives or purposes,
(2) formulating policies that pro
vide guidelines within which the
objectives will be pursued, and (3)
developing a detailed plan for ac
complishing the purposes in ques
tion. Consider what these three
types of activities involve with re
spect to system evaluation spe
cifically.
Objectives must be explicit

First, regarding the establish
ment of objectives, Davis and Be
han point out that:
“Evaluation studies have as their
primary purposes: (1) the predic
tion of a system’s ability to accom
plish its mission, (2) the compar
ison of a system with alternative
systems, (3) the improvement of a
system, or (4) some combination
of these. Beyond these more imme
diate purposes, there are frequently
others, particularly economic and
political ones, in which there is a
need to demonstrate the worth of
a system.”6

Another benchmark—and a

crucial one—is the system’s
acceptability on the part of

those people who must

operate it. A system that is

technically superb may fall
flat on its face if the people

It is most important, of course,
that the objectives of a given sys
tems evaluation effort be spelled
out clearly, so that each member of
the systems engineering team
knows just what he is supposed
to do.
Policies are necessary for sev
eral aspects of systems evaluation.
For example, as a rule, evaluation
requires both laboratory tests and
field tests. The people performing
systems evaluation must set up pol
icies as to the circumstances under
which systems or subsystems will
be evaluated in the laboratory and
those circumstances under which
they will be tested in the field. Pol
icies must also be established for

who are supposed to work

with it resist doing so.

6—Davis, Robert H., and Richard A.
Behan, “Evaluating System Performance
in Simulated Environments,” in Gagne,
Robert, (ed.), Psychological Principles
in System Development, New York, Holt,
Rinehart and Winston, 1962, p. 105.
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EXHIBIT 2
THE CHARACTERISTICS OF

FIVE

SYSTEMS DESIGNS

BEING CONSIDERED FOR POSSIBLE RECOMMENDATION TO MANAGEMENT
Percentage of

Effectiveness in Reaching

System
Design

Total Cost

A

$18,500

B

17,500

86.3

C
D
E

18,000

17,000
19,000

86.1
86.6

deciding exactly which systems or
subsystems will be evaluated most
closely.

“It is axiomatic that all system
operations should be evaluated to
the fullest possible extent. Never
theless, it happens that budget,
schedule, and/or the number of
data collectors are restricted, and
there are more system operations
to be evaluated than can be meas
ured; under these circumstances,
the . . . engineer may find himself
required to select certain operations
to study more intensively than
others.”7
Usually, it is also essential for pol
icies to be formulated with respect
to the methods that will be used
for analyzing data and for reducing
or processing data.
The third, and final, aspect of
evaluation planning is the actual
drawing up of a detailed test plan
and test schedule. With these items
serving as a foundation the actual
process of systems evaluation can
unfold.
The tests that are performed dur
ing system evaluation are some
times categorized either as “reso
lution tests” or as “verification
tests.” Resolution tests are con
ducted for the purpose of compar
ing two or more design configura
tions. Thus, resolution tests are the
means by which systems engineers
perform so-called “cost-effective
ness” studies.
In doing a cost-effectiveness
study, systems specialists can adopt
7—Meister and Rabideau, op. cit., p. 174.
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System Objectives
87.0%

less expensive system and, there
fore, it would be the one recom
mended by the systems specialists.
(In this particular application, the
extra effectiveness provided by de
sign E—relative to design A—is not
deemed worth the extra $500 of
cost that would be involved.)
Guidelines for choice

89.0

either of the following two ap
proaches (or decision rules): (1)
given some fixed level of cost,
choose that design which maxi
mizes the degree of effectiveness
achieved; or, (2) given some fixed
level of effectiveness, choose that
design which minimizes the amount
of cost incurred.
A simplified illustration of the
difference between these two ap
proaches can be based on the data
shown in Exhibit 2, above.
Let us suppose that systems per
sonnel are trying to decide which
one of the five systems designs
listed in Exhibit 2 should be rec
ommended for implementation. A
simple version of the fixed cost ap
proach to choosing among these
five designs might run as follows:
choose the most effective design,
subject to a fixed budget limitation
of, let us say, $18,000. Under this
approach, designs A and E must
immediately be excluded from con
sideration, since each of them in
volves a cost greater than the bud
get ceiling. Of the three remaining
designs, it is clear that D provides
the highest level of effectiveness,
and so it would be the design to
recommend.
In simplest form, the fixed effec
tiveness approach to this evaluation
decision might run along these
lines: choose the least expensive
system design that provides at
least 87 per cent effectiveness. With
this criterion, designs B, C, and D
must be eliminated from consider
ation, since none of them reaches
the required threshold of 87 per
cent effectiveness. Of the two de
signs left in contention here, A is the

Typically, and as seen in the il
lustrative situation portrayed in Ex
hibit 2, the choice between the
fixed-cost and fixed-effectiveness
approaches does make a difference
in deciding which system design is
“best.” Kazanowski has suggested
several guidelines which may help
in making this, frequently difficult,
choice.
“One approach may more closely
reflect the options actually avail
able. . . . Choice of one approach
over the other may well yield econ
omies of analysis, depending on
the availability and quality of data
that are utilized in the analysis it
self. However, the most significant
impact . . . may be due to the na
ture and the number of assump
tions necessary with one approach
or the other. Often, one or more of
the assumptions will be supported
only by subjective judgment or by
very sketchy data. If these judg
ments and data are at all contro
versial, the analysis can easily be
biased to the point that the results
are misleading, meaningless, or of
no real benefit to the decision
maker. Therefore, the choice of the
approach least affected by severely
constraining assumptions is critical
to the value of the analysis. If in
flexible constraints are imposed on
the resources available in the prob
lem as posed to the analyst, use of
the fixed-cost approach is indicated.
It should be noted that the ‘re
sources available’ in this context
need not be limited to the amount
of funding available.
“If inflexible constraints are im
posed on the effectiveness required,
use of fixed-effectiveness approach
is indicated.
“In the absence of other guideManagement Adviser

lines, the presence of a large num
ber of significant effectiveness cri
teria and a small number of appli
cable cost criteria usually indicates
that the fixed-effectiveness ap
proach should be used.”8
In situations where there is more
than one apparently worthwhile
system design, resolution tests or
cost-effectiveness studies must be
performed in order to choose the
“best” design. Once this has been
done, or if system design work has
turned up only one satisfactory con
figuration, then evaluation consists
essentially of verification tests. Meis
ter and Rabideau note that:

“. . . verification testing takes the
system configuration selected . . .
exposes it to anticipated operational
usage conditions, and determines
whether it meets previously set up
performance standards. Verifica
tion testing, if performed correctly,
is true system testing, involving
all system elements.”9
The evaluation process often pre
sents systems people with the in
formation needed to suggest im
provements in design. If the spe
cialists performing the evaluation
are not the same individuals who
actually generated the design ini
tially, then a human relations issue
may very well appear at this point.
Specifically, the people who eval
uate systems must remember that a
system designer may show himself
to be:
“. . . impatient with others less
skilled in his design specialty than
himself. He is conscious of his abil
ity and sensitive to the need for
product evaluation, which he may
feel as a reflection on his design
ability. It is often necessary, there
fore, for the . . . engineer ... to
8—Kazanowski, A. D., “A Standardized
Approach to Cost-Effectiveness,” in Eng
lish, J. M., (ed.), Cost Effectiveness: The
Economic Evaluation of Engineered
Systems, New York, John Wiley & Sons,
Inc., 1968, p. 127.
9—Meister and Rabideau, op. cit., pp.
127-8.
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compromise his evaluations by trad
ing off certain recommendations to
achieve others.”10

Once the systems specialists de
cide which design is best, they
should forward to management a
written report which includes: (1)
the definition document, (2) a dis
cussion of what turned out to be
the most promising design alterna
tives, (3) an assessment of the
probable benefits and costs associ
ated with each promising alterna
tive, and (4) the specialists’ rec
ommendation as to which design
management should authorize for
implementation.
If prepared carefully, a written
report of this kind can be very
helpful—both on the current sys
tems engineering project, and on
future projects having somewhat
different objectives or require
ments. Clearly, this suggests that
management should encourage the
systems personnel to do a first-rate
job of preparing such reports. An
other implication is that manage
ment should establish procedures
for keeping several copies of these
written reports filed where they will
be within ready access.
Upon receiving the specialists’
written report, management must
evaluate its contents. And, on the
basis of this evaluation, manage
ment will either: (1) drop this sys
tems engineering project entirely,
(2) call for additional design work,
or (3) approve the recommended
design and authorize its implemen
tation. Clearly, the first of these
possible courses of action brings
this particular application of sys
tems engineering to an end; and,
the second course of action in
volves going back and engaging
again in the same kinds of design
activities that we have already dis
cussed. So, rather than discuss
either of these two courses of ac
tion, we shall assume that manage
ment adopts the third course of
action, authorizing the resources to
develop and implement the rec
ommended system. It is to a dis-

In situations where there is
more than one apparently
worthwhile system design,

resolution tests or cost-

effectiveness studies must be

performed in order to choose
the “best” design.

10—Ibid., p. 111.
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cussion of systems implementation
and of systems specialists’ roles in
implementation that we now turn.
Systems implementation

Implementation consists of all
the activities necessary to make
operational the particular system
design which has been approved
by management. In a very real
sense, systems people perform dif
ferent roles during implementation
than they do during earlier phases
of the systems engineering process.
It is understandable that the initia
tive and the responsibility for per
forming systems analysis, design,
and evaluation should rest with
systems specialists. After all, man
agement wants some kind of com
plex man-machine system built;
and, going on the presumption that
these specialists do, in fact, have
the technical know-how to satisfy
this want, they deserve rather free
rein to play the roles of experts
during analysis, design, and evalu
ation. But, when it comes to the
actual implementation of an ap
proved system, sheer technical
know-how is less important than is
managerial ability. For this reason,
once implementation begins, the
roles of systems personnel must be
come subordinate to, and support
ive of, the fundamental administra
tive roles (or functions)—namely,
planning, organizing, leading, and
controlling. Let us consider this
further.
In planning the implementation
of a new system, management usu
ally needs to change some corpo
rate policies or procedures. Also,
management must establish an im
plementation schedule or timetable.
Systems people can play a valuable
role in this area by providing good
estimates of the various amounts of
time that will be required to “de
bug” each subsystem.
Successful installation of a new
or modified complex system usually
forces management to exercise its
organizational function too. This
would involve assigning people re
sponsibility for each aspect of im
plementation, creating new depart
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ments, moving activities from one
unit to another, hiring specialists
(such as key-punch operators or
computer programers) to help op
erate the new system, and properly
training those current employees
who must work with the new sys
tem. Systems people can be espe
cially helpful here in determining
the technical feasibility of organi
zational revisions and in orienting
operating personnel to the new sys
tem’s
objectives, requirements,
functions, and constraints.
Strong management role

Management’s leadership role is
all important in proper implemen
tation of any complex system. Ef
fective leadership requires (among
other things) that management
communicate to all concerned the
specific advantages that are ex
pected from implementing the new
system. As Dickson and Simmons
argue,
“The purpose and characteristics
of the system should be as clear as
possible to those who have any
direct contact with it; effective use
or support cannot be obtained if
there is confusion or a lack of un
derstanding. This means that the
nature and detail of a system must
be fully explored and discussed
with those affected before, during,
and after installation.”11
In this connection, the key role of
the systems specialists is to docu
ment the system fully and clearly
and to prepare operating and main
tenance instructions that are de
tailed yet understandable.
Management’s control function
must also make itself felt during
the implementation phase of the
systems engineering process. It is
up to management to determine
if implementation is proceeding
smoothly and to decide on correc
tive action if its plans are not being
fulfilled. It must be noted that con
11—Dickson, C. W., and John K. Sim
mons, “The Behavioral Side of MIS,”
Business Horizons, August, 1970, p. 69.

trol should be exercised on an on
going basis. This suggests the need
for progress reviews even after the
system has become fully operative.
In assisting management to carry
out its control function, the systems
personnel must try to be on the
alert for technical defects within
the system, defects that they should
try and rectify promptly.
All in all, then, it is easy and
useful to think of the implementa
tion phase of the systems engineer
ing process as the “acting out” of
the functional roles of management.
But, one must not overlook the val
uable assistance that systems spe
cialists can provide all through this
phase. They have the know-how to
help management avoid some of the
pitfalls inherent in implementation.
To be sure, their capabilities will
be stronger in certain aspects of
implementation than in others.
Management must, therefore, en
courage the systems people to par
ticipate in each given area of im
plementation in proportion to their
capabilities in that area. (Two of
the key measures of capability here
would be: (1) the extent to which
the systems people have had prior,
pertinent experience, and (2) the
extent to which they have docu
mented—at least for their own edi
fication—the lessons they have
learned from that experience.)
Finally, a systems engineering
project can be regarded as com
pleted, and, hence, the active roles
of systems specialists can legiti
mately cease, when the system
which they have developed is prov
ing itself reliable in accomplishing
its objectives within the constraints
that have been specified for it.

Conclusion

All in all, this article has been
an attempt to identify in detail the
various roles which should properly
be played by systems specialists
serving as advisers to management.
The reader may find it instructive
to try identifying parallels between
these roles and those which are
suitable for other management ad
visers to adopt.
Management Adviser
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Databanks in a Free Society:
Computers, Record-Keeping and
Privacy by Alan F. Westin and

Michael A. Baker, Quadrangle
Books, Inc. (A New York Times
Company), New York, 1972, 522
pages, $12.50.

Every time a project has been
announced for computerizing per
sonal data about large numbers of
individuals—and there have been
many such announcements in re
cent years—it has provoked a spate
of dire predictions of a nationwide

surveillance network from which
no citizen can escape. This study,
the first comprehensive investiga
tion of what is actually happening
in the field of computer databanks,
shows clearly that nothing of the
sort is developing as yet—which
doesn’t mean to say that it couldn’t
happen here.
“[O]nce an organization pur
chases a giant computer, it inevi
tably begins to collect more infor
mation about its employees, clients,
members, taxpayers, or other per
sons in the interest of the organi
zation ... [In addition, there is
more] sharing of data among those
who use the machines . . . [There

is also] the growth of central data
pools in many important fields
from education and health to bank
ing, civil defense, and social science
analysis . . . [I]n return for putting
its data into the central pool, an
organization is able to draw on
the total collection . . . [The] im
pact of computers on organizational
life is to destroy practical bound
aries of privacy in record giving
which were once as meaningful
in this area as walls and doors were
to conversational privacy before
the advent of new physical surveil
lance technology.”
This analysis was written by
Alan F. Westin, professor of public
law and government at Columbia
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University, in a book called Pri
vacy and Freedom, published by
Atheneum in 1967. Five years and
an extensive research project later,
the same author cheerfully admits,
“Our finding is that this analysis
does not fit the computerized rec
ord systems in existence in 197072.”
Such a willingness to eat crow
in public is as rare among academic
researchers as among the members
of any other group. It certainly
helps lend authenticity to this
newer book.
This book is the product of a
three-year study of how corpora
tions, government agencies, non
profit organizations, and other rec
ord keepers are using computers
to process information about peo
ple. The study was commissioned
by the National Academy of Scien
ces, directed by Professor Westin,
a specialist in the law and politics
of civil liberties and civil rights;
and staffed by social scientists,
computer specialists, lawyers, psy
chologists, and mathematicians.
Covers over 1,500 groups

More than 1,500 public and pri
vate organizations that use com
puters answered detailed question
naires. The researchers made per
sonal visits (they call them “site
visits”) to 55 of the most advanced
users of computerized information;
14 of these, including the Social
Security Administration, the Fed
eral Bureau of Investigation’s Na
tional Crime Information Center,
and the Bank of America, are pro
filed in some detail.
The researchers found a few
shared central databank systems.
Computer systems linking groups
of users or customers to a central
file have been developed by the
FBI (NCIC and its new Criminal
History File); the Kansas City po
lice department (ALERT, a re
gional criminal justice information
system providing instantaneous re
sponse to inquiries about crimes,
individuals, and vehicles); the
New York State Identification and
Intelligence System (motor vehicle
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registrations and violations); a
computerized credit bureau opera
tion; a medical information bureau
shared by several insurance com
panies; and a wanted-and-warrant
network serving an unidentified
metropolitan region. Of several
proposed (and in some cases highly
publicized) central databanks sup
posed to operate on a jurisdiction
wide basis in local government,
none is actually functioning. Local
government central databank proj
ects had been discarded or con
verted into “ ‘subsystem develop
ment leading to the prospect of a
unified databank in the future,’ an
embarrassed way of saying that
things were going to take a lot
longer than they had expected and
there was no central databanking
there yet.”
Thus, the authors conclude, there
are “no central computer databanks
of the kinds which had raised civil
liberties alarms among our ad
vanced organizations.”
Furthermore, the researchers
found, the centralized files they
studied, although they permitted
faster retrieval and frequently con
tained more accurate information
about a larger number of individu
als than the manual files they re
placed, usually did not contain any
more data about these individuals
than the manual files; often, in fact,
because of cost and design prob
lems, they contained less informa
tion. Typically, the data in the
computerized files were shared
with other organizations no more
freely than when the files were
manual; normally, the same access
policies were carried over. And the
security problems did not seem to
have increased with computeriza
tion.
All this does not mean, of course,
that there is no potential threat to
civil liberties from computerized
files of data about individuals. For
one thing, classified government
files were not included in the study,
for obvious reasons, yet those files,
it is again obvious, constitute the
greatest threat. (Remember, for ex
ample, the excitement a few years
ago about the revelations of exten

sive military intelligence record
keeping about campus dissidents.)
For another thing, the research
ers occasionally seem to be a bit
naive. They take at face value the
computer operators’ claims for
their systems. For example, they
extol the efficiency of the New
York State Department of Motor
Vehicles’ automobile registration
files—with no mention of the furor
that arose recently when the state
began mailing out traffic tickets to
people who didn’t even have cars!
Major point seems valid

Their main point, however, seems
to be clearly valid. Computers,
powerful though they are, are not
as versatile as outsiders think they
are. And they are incredibly inflex
ible. Computer systems that were
not set up for the purpose of spy
ing on individuals cannot easily be
adapted for that purpose. And
business systems are not set up for
spying since there is no conceiv
able profit motive for doing so.
A fascinating example is the
authors’ description of the flap over
American Airlines’ SABRE reser
vation system. Originating with an
article in Look, a widely repeated
story had it that this system could
track the movements of air pas
sengers over a period of months
and even supply the names of fel
low passengers—and that law-en
forcement personnel were using it
for that purpose.
Actually, as these authors point
out, data about a passenger’s air
line trip can be retrieved from the
files only by inserting the date and
flight number as well as his name;
i.e., the output specified in the
Look article is required as input.
“The SABRE system is program
med in this way because it serves
business needs and fits technolog
ical constraints to have it so. The
airline is not running a surveillance
system and has no customer-service
or business-information need to re
trieve travel profiles for each pas
senger,” reports Professor Westin.
There are, indeed, many threats
to individual privacy and liberty
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inherent in record keeping, and the
authors have a number of sugges
tions to offer for countering them.
The point clearly made in the book,
however, is that these threats ex
isted before computerization and
have not been materially changed
by it. It is noteworthy that the
authors’ proposals for protecting
individual privacy—all worthy of
serious attention—rarely mention
computers as such; in fact, most of
them could have been written be
fore the invention of the computer.
The Watergate affair makes it
abundantly clear that American
civil liberties are always under at
tack on one front or the other and
that eternal vigilance is required
to ward off such threats. They
come, however, from people, not
from machines.

A Guide to Capital Expenditure
Analysis by Moustafa Abdelsa
mad, amacom, a division of Amer
ican Management Association, New

York, 1972, 334 pages, $21.95
($18.75 to AMA members).

This report on capital expendi
ture analysis as actually practiced
by major corporations is based on
a survey. It also offers one of the
simplest explanations available of
the major evaluation techniques.

Is there a real need for yet an
other book on the methods used to
evaluate proposals for capital in
vestments? The author of this one,
an associate professor of business
administration at Virginia Com
monwealth University, thinks there
is:
“. . . many of the most valuable
writings on this subject are di
rected to the ideal manager—one
who is an expert on management
theory and practice, up to date in
accounting and finance, an eco
nomics expert, and, above all, a
mastermind in mathematics . . .
This book will be different in that
only a limited familiarity with
mathematics will be required to
understand and apply the material
presented.”
July-August, 1973

Helped by a clear, direct writing
style, he has succeeded in coming
up with easy-to-follow descriptions
of the major capital expenditure
analysis techniques: payback, ac
counting rate of return, discounted
cash flow rate of return, net pres
ent value, and the MAPI method.
He also explains, more briefly, such
related quantitative techniques as
sensitivity analysis, simulation, risk
analysis, linear programing, and
PERT and CPM; discusses prob
lem areas; and reviews administra
tive techniques of capital expendi
ture evaluation.

Appeal to all groups

For the neophyte in the field his
primerlike approach is ideal. For
the sophisticate he has something
else to offer—the results of a survey
of practice in companies on the
Fortune list of the 500 largest in
dustrial corporations (conducted as
part of the author’s Ph.D. disser
tation ).
Unfortunately, from the point of
view of the specialist in capital
expenditure analysis, the report of
the survey results is interwoven
with the explanation of the tech
niques. It is worth digging out,
however.
Payback, the survey showed, re
mains overwhelmingly the favorite
technique of capital expenditure
analysis. More than 80 per cent of
the companies surveyed use it.
Fewer than 5 per cent use it alone,
however, reflecting the bad press
it has had and general recognition
that it does not measure the net
profitability of a project.
In fact, few companies use any
technique alone. The general prac
tice is to use a combination of two
or more techniques.
Payback is considered especially
useful by the survey respondents
in evaluating projects where the
return must be realized quickly—
in certain extractive industries
where the raw material might stop
flowing, in high-risk foreign invest
ments, in highly competitive mar
kets where competitors are ex
pected to copy the product prompt

ly. Its chief advantages, as seen
by the survey respondents, are that
it is easy to understand, simple to
use, and well known.
More heartening is the author’s
finding that the use of DCFR is
growing rapidly. It now is em
ployed by 69 per cent of the re
spondent companies for major
projects and 54 per cent for lesser
projects. Its advantages, in the eyes
of the survey respondents, are that
it takes the time value of money
into account, that it can be used
for evaluating different types of
investment proposals, that it an
alyzes future not historical data,
and that it is accurate. Its disad
vantages are that it makes heavy
demands on the analysis staff per
sonnel, that it is difficult to sell
to operating personnel, that its re
sults are difficult to compare with
accounting data, that it is compli
cated and that it is difficult to sell
to top management.
Accounting rate of return (per
centage return on investment) is
used by about half the companies.
It is not a very clear-cut concept.
(The author is able to show that
there are at least 864 different ways
of calculating it.) However, it is
easy to reconcile with accounting
data. The survey respondents see
the same advantages in it as in
payback; its weaknesses, they say,
are that it ignores the time value
of money and depends exclusively
on accounting concepts.
Use of net present value

Net present value, considered by
many authorities to be the best of
the capital evaluation methods, is
used by about 25 per cent of the
respondents for major projects and
by about 20 per cent for minor
ones. They see in it the same ad
vantages and the same weaknesses
as for DCFR.
MAPI, a more sophisticated rate
of return method, is still relatively
unknown, used by fewer than 10
per cent of the respondent com
panies. They attribute to it the
same weaknesses as for DCFR and
net present value, plus the disad
59

vantage that it places too much
emphasis on estimates. Its advan
tages are also much the same.
More than half the companies
surveyed use computers in evalu
ating capital expenditure proposals.
Between 40 and 55 per cent use
sensitivity analysis, simulation, risk
analysis, and PERT or CPM; 29
per cent use linear programing.
Another interesting part of the
survey identifies the major prob
lems that these relatively sophis
ticated companies have in capital
expenditures analysis. A separate
survey, of whether and how large
companies calculate their cost of
capital, also is reported.
Despite its high price, this book’s
double-barreled appeal—to the be
ginner in capital expenditure an
alysis and to the specialist who
wants to keep up with trends in
corporate practice—probably makes
it a must for any consultant’s li
brary.

The Computer Survival Hand
book: How to Talk Back to Your
Computer by Susan Woolridge
and Keith London, GAMBIT, In
corporated, 53 Beacon Street, Bos
ton, Mass. 02108, 1973, 224 pages,
$6.95.

This book is described in its
jacket blurb as “an unorthodox
guide for the perplexed and har
assed manager that tells not only
what should happen when a com
puter is introduced into a business
organization but also what unfor
tunate things all too often do
happen, how to prevent them, and
how to clean up the mess if they
have happened anyway.” Unlike
most other manuals on data pro
cessing for the nondata processing
executive, it tries to be funny, and
often succeeds.

This book, by two young con
sultants who, according to the
publisher, “are in charge of their
own computer instruction school,”
is yet another guide to the myster
ies of the computer for the non
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computerized executive. Its basic
subject is “how to cope with the
computer and manage the com
puter managers.”
Humor is genuine

There is a difference, however,
as the authors’ own statement of
their purpose makes clear: “It is
intended as a working brief for
those are convinced that it is pos
sible to make the computer work
for them, profitably, but don’t
know how. It’s a way out of the
trap for those who want to stop
throwing away money on computer
processing. It’s a handbook for
those shock troops of business who
have been bent, torn or multilated
by the company’s computer, or who
are afraid they might be.” It is
meant to be—and sometimes is—
funny.
The content is conventional, al
though the chapter headings (“You
and Them,” “Lies, Damned Lies
and Feasibility Studies,” “Every
thing Takes Longer and Costs
More,” “A Dozen Embarrassing
Questions to Ask the Computer
Manager”) are not.
The authors explain basic com
puter terminology, when and when
not to acquire a computer, explor
atory studies and cost/benefit an
alysis of computerization, feasibil
ity studies, system design, testing,
programing, installation, mainte
nance, evaluation, how to deal with
systems analysts and programers,
security, and fraud.
Their approach throughout is
flippant and sometimes genuinely
amusing. For example, these defi
nitions :
“Systems analyst: The person
whose job it is to define a dataprocessing problem, design a com
puter system to solve it, and hold
your hand while it’s implemented.
Almost immediately he has to
work on changing the system to
improve it, make it do what you
really want, or get it to conform
to a new tax law just passed.
“Programmer: A person whose
job it is to design, write, and test
programs, the instructions which

get the computer to do a specific
job. Experts theorize that, through
evolution and in-breeding, pro
grammers may become a distinct
sub-species of the human race.
“You shouldn’t have too much
trouble differentiating between the
last two; look at their appearance
and their apparent contact with
reality and you can see the differ
ence. However, if you really are
stuck, then try asking the analyst
or programmer how he would tell
the sex of a parrot. The true pro
grammer will reply, with impec
cable logic, that he would teach
it to talk and then ask it. The an
alyst, of course, will learn its lang
uage and then ask it.”
Or take this provocative story of
a computer fraud gone wrong:
The new army game

“The army programmer who set
up an entire imaginary base, with
200 men on it. He opened 200
bank accounts for their pay checks.
Only after he had the whole thing
working well did the awful truth
dawn: he would never be caught
as long as he kept it up. The army
never questions an extra 200 men,
but there certainly would be ques
tions if they all suddenly disap
peared. He considered having them
desert en masse, dropping an im
aginary bomb on the base, having
them wiped out by an imaginary
case of food poisoning, and finally
gave himself up in despair.”
For the most part, however, the
tone is light rather than really
humorous, and the underlying in
tent is completely serious. The
authors, who seem to know what
they are talking about, have a lot
of eminently sound advice to offer.
Some of it is familiar:
“Knowing the jargon is your sec
ret weapon; the computer people
won’t be able to dazzle you. For
day-to-day work insist that they
speak plain English when talking
to you. The discipline is good for
them; and it establishes them as
servants of business, not masters—
an important psychological point.”
“The battle is half won if you
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realize that everything does take
longer and cost more. You can then
view the over-optimistic plans of
the computer people in the proper
light, carry out the necessary
changes, and make your own plans
for what to do when things go
wrong.”
“If you have doubts about com
puterizing in your company, re
member the First Law: Compu
terization is doomed if it is to be
used by bad management. It’s use
less to spend money on sophisti
cated management reports if man
agement isn’t capable of using
them.”
Some of it is less familiar, i.e.,
the stress on setting objectives for
the computer program and measur
ing accomplishment against them,
the interesting discussion of com
puter fads that are dead and not
so dead, the analysis of the basic
causes of failure of computeriza
tion, and the questions to ask the
computer manager.
If there is anyone who still
needs an introduction to computer
systems, this is certainly the most
painless candidate to appear.

Management by Objectives: Ap
plications and Research by Steph
en J. Carroll, Jr., and Henry L.
Tosi, Jr., The Macmillan Company,
New York, 1973, 216 pages, $8.95
(clothbound), $4.95 (paperbound).

Unlike most books on the sub
ject, this is neither a how-to-do-it
manual nor a sales pitch. Firmly
anchored in research, it is an ob
jective—and much needed—evalu
ation of actual experience with
management by objectives.

Management by objectives, as
defined by these authors, is an ap
proach to management that “in
volves the establishment and com
munication of organizational goals,
the setting of individual objectives
pursuant to the organizational goals,
and the periodic and then final re
view of performance as it relates to
the objectives. In addition, agree
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ment would be likely on the fol
lowing elements as necessary to an
effective MBO program: effective
goal setting and planning by top
levels of the management hierarchy,
organizational commitment to this
approach, mutual goal setting, fre
quent performance review, and
some degree of freedom in devel
oping means for the achievement
of objectives.”
It was first publicized by Peter
Drucker in his Practice of Man
agement in 1954 and later endorsed
by Douglas McGregor in The Hu
man Side of Enterprise. Drucker
emphasized the planning and con
trol aspects of MBO while Mc
Gregor, more oriented toward per
sonnel relations, stressed its per
formance appraisal function.
Since then a number of compa
nies, particularly in Great Britain,
have tried it. The authors wisely do
not attempt to guess how many,
nor do they devote much time to
reporting subjective reactions to
the technique. Their emphasis in
evaluating its results is on hard re
search—if social science research
can ever be said to be hard.
There is, the authors say, “a con
siderable body of basic research
that does support the core of MBO
concepts, but to date the research
has tended to deal with only a few
aspects of the MBO approach: the
setting of goals, feedback or knowl
edge of results, and subordinate
participation in decision making.
. . . This research supports the idea
that MBO should result in higher
levels of performance than those
of management approaches that do
not involve the establishment of
performance goals, the provision of
feedback relevant to performance
as it relates to such goals, and sub
ordinate participation in the setting
of such goals. The evidence would
seem to indicate that the goal-set
ting process itself would be espe
cially critical to the success of an
MBO program, and key factors in
setting goals would be their diffi
culty and specificity or clarity.”
The authors, both professors of
business administration, conducted
a rather extensive study of the

MBO program at the Black &
Decker Manufacturing Company.
They collected data by means of
interviews, questionnaires, and
study of personnel files. Later they
participated in a program designed
to improve the existing Black &
Decker MBO program and then
evaluated the results of this change
effort.
At Black & Decker, they found,
managers felt that MBO resulted
in better and fairer appraisals of
performance and that the MBO
program did contribute to better
planning, motivation, and commun
ication. However, they also found
a feeling that the approach re
quired too much time and paper
work and that the system was not
always completely fair (because
the goals assigned to different in
dividuals differ in complexity and
difficulty).
Research, the authors conclude,
“indicates that the adoption of this
approach can improve managerial
performance, managerial attitudes,
and organizational planning. The
research also indicates that MBO
programs require considerable time
and effort expenditures for success
ful adoption, and unless they are
given adequate support and atten
tion and are well integrated into
the organization, they will fail or
not live up to expectations.”
The rest of the book consists of
advice, based on behavioral re
search and the authors’ own expe
rience, on how to make sure that
MBO actually does live up to its
potential.
This is a sensible book on a sub
ject that has elicited a lot of fluff.
Briefly listed
Man in Motion: A Winning Game
Plan for Executives by Philip
Marvin, Dow Jones-Irwin, Inc.,
Homewood, Illinois, 1972, 219

pages, $7.95.
This is yet another self-help book
for the executive on the rise, writ
ten in stocatto style with plenty of
personalization. It is full of sound
advice that somehow is obscured
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rather than illuminated by the au
thor’s gift for coining a phrase.
Computers and You: Their Ap
plication to Society by Kurt
Stehling, World Publishing, New
York, 1972, 308 pages, $8.95.

This is another popularization, for
the general reader. After a short
history of the computer and a sim
plified description of its workings,
he reviews the major areas of com
puter application: education, trans
portation, medicine, weather, de
fense and space, business and com
merce, and government.

MAGAZINES
Earnings Estimates and the Ac
curacy of Expectational Data
by Edwin J. Elton and Martin
I. Gruber, Management Science,
April, 1972.

Point estimates of future earn
ings per share are made by me
chanical or mathematical extrapo
lating techniques and then com
pared to the estimates of a group
of analysts. The purpose is to rank
major extrapolating procedures in
terms of their accuracy and to com
pare the results of the best tech
niques with those of a group of
analysts.
In view of the multiplicity of
earnings per share numbers exist
ing at the present time, it is some
what unfortunate the authors chose
not to define the number they were
testing. Given the tests were con
ducted during the period 1962 to
1967 one could suppose that prob
lems of dilutions were not included
in the e.p.s. numbers.
The authors tested nine tech
niques: four exponential weighted
average, two regression formulas,
two simple moving averages, and a
naive model. As indicated, this by
no means exhausts the possible list
that could have been tested. No
formalized “a priori” selection pro
cess is given; the authors selected
those methods their reading indi
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cated had been useful in other re
search projects. This selection pro
cess, of course, does not exclude
the possibility that a method can
be found that betters their best.
Evaluation criteria are presented
solely in terms of the closeness of
the estimate to the actual. The sum
of the squares of the difference be
tween actual and estimated earn
ings for each of the forecast years
divided by the sum of the squares
of the actual e.p.s. is their measure
of accuracy. This measure of good
ness of estimates does not account
for specific payoff losses resulting
from inaccuracy or the cost of
various procedures. The authors
claim the mechanical methods are
less costly than those made by
analysts but no cost information
is given. It should also be remem
bered that the estimates are point
estimates with no consideration
given to probability estimates and
the resulting variances.
Standard and Poor’s compustate
tape provides the data for the sam
ple selection; 180 industrial firms
that had earnings for the period
1962 to 1967. The authors admit
this selection is biased in favor of
large stable industrial firms which
restrict the generality of their re
sults. One-, two-, and three-year
forecasts are made with the nine
forecasting methods. Analysts from
these institutions, two of which
were the only ones that responded
to the authors’ request, had their
forecasts compared to the best me
chanical estimator for the one-year
forecast. The authors claim their
sample selection of analysts was
biased in favor of the analysts be
cause of the lack of willingness
on the part of poorer institutions
to participate but the arguments
are far from conclusive. Unwilling
ness to participate does not always
arise from fear of being shown to
be inferior or incorrect. No reasons
were given for not testing the an
alysts’ forecasts for the two- or
three-year periods.
The results of the tests showed
that there was not a statistically
significant difference between the

analysts’ forecasts and those of the
additive exponential method with
no built-in trend in the growth
rate, the best of the one-year fore
casting techniques. The naive model
was next best after the exponential
models in the one-year test. The
exponential models clearly domi
nated the two- and three-year cases
with the multiplicative exponential
models without trend in growth
built in proving to be the superior
forecaster.
This study presents a clearly
written presentation of an empirical
test of various extrapolating tech
niques. Subsequent studies could be
extended to other firms, long-term
comparisons of analysts with mod
els, and cost comparisons. More
rigor in stating how to determine
model parameters would improve
the general application of the study.
Criteria for determining which fore
casting methods to select for test
ing could be improved so that the
results would have a wider range
of applicability. It would be inter
esting to see if the best methods
would still be ranked in the same
order if the data had been selected
from the early 1970s. This reviewer
would like to see a follow-up study.
G. Richard Chesley
The Ohio State University

Management Accounting for the
Future by Robert N. Anthony,
Sloan Management Review, Spring,

1972.

An attempt to make predictions
on future trends in management ac
counting is the ambitious task un
dertaken by the author. This article
speculates about promising direc
tions for research in management
accounting in the 1970s. It iden
tifies those topics for research
which, the author believes, seem to
have a good chance of bearing re
sults that are of practical use for
managers in the decade ahead.
In choosing the topics to be in
cluded in this article the author
applied two criteria. Research in
management accounting is likely to
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be productive if the current state
of the art about a topic is unsatis
factory, and also if a way of making
improvements is discernible.
The diverse topics discussed by
the author are grouped, somewhat
arbitrarily, under three headings:
first, those related to the content of
information; then, those related to
analytical techniques; and, finally,
those related to control systems and
the control process. Each of these
groups is discussed independently.
A concluding section then sum
marizes problems suggested by the
analyses and the steps that can be
taken to correct them.
Information content

Under this heading are grouped
topics that relate to the most useful
way of defining various costs and
of defining output information. The
topics considered include capitaliz
ing other current expenditures, cost
of capital, transfer pricing, social
costs and benefits, and cost ac
counting standards.
Capitalizing Human Resources—
Management control systems are
usually designed to focus on earn
ings on capital as the primary
measurable objective of a business.
This is because capital is regarded
as the principal scarce resource.
People with various types of skills
are also a scarce resource. Earn
ings on capital is thus an inade
quate control concept in most firms.
Research is needed not only on the
measurement of human resources,
but also on the best way of reflect
ing the periodic write-off of this
asset.
Capitalizing Other Current Ex
penditures — Current expenditures
for research and development, ad
vertising, and similar activities
should be capitalized because the
central purpose of capitalization is
to hold on the balance sheet expen
ditures which are made to benefit
future periods. It is difficult, but
not impossible, to devise a prac
tical way of deciding on what
amounts should be capitalized and
how they should be written off to
the appropriate future periods. This
is an area in which research should
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be exciting and of potentially great
significance to management.
Cost of Capital—No one has yet
demonstrated a practical way of
finding the discount rate that is
appropriate for analyzing a pro
posed capital expenditure except in
the simplest situation. There is gen
eral agreement on the proper con
cept: one seeks a weighted average
of the cost of debt and the cost of
equity, adjusted for risk and un
certainty. In 1958 the ModiglianiMiller paper started researchers on
the wrong track by asserting that
the debt/equity ratio was irrelevant.
Although the right answer still is
not known, there is an answer.
Transfer Pricing—In 1955 Joel
Dean laid down the general prin
ciples for transfer pricing. Shortly
thereafter, Jack Hirshleifer sug
gested a fundamentally different
approach. Unfortunately, his ap
proach is applicable only to the
profit maximization situation that
occurs relatively rarely in the real
world. David Solomons, however,
has helped to bring the subject
back on the right track.
Social Costs and Benefits—A tra
ditional assumption of accounting
is that costs are incurred for eco
nomic reasons. Some researchers
argue that this assumption is too
narrow; costs also are incurred for
social reasons, that is, for the bene
fit of society, rather than for the
economic objectives of the com
pany. The development of concepts
and techniques for measuring these
social costs is just beginning. It is
important research that should be
encouraged.

Cost Accounting Standards —
There are important, difficult, and
challenging jobs to be done in de
vising good cost standards. The
creation of the Cost Accounting
Standards Board (CASB) has re
awakened interest in research re
lating to the measurement of costs.
Although the CASB is primarily
concerned with cost-type defense
contracts, cost standards are also
needed for hospitals, schools, univer
sities, governments, and other non
profit organizations. Such standards
probably are similar to, but not

quite identical with, those that are
being developed by the CASB.
Analytical tools

The topics listed in this section
relate to tools that are useful in
the analysis of information. In gen
eral, they stem from applied mathe
matics. The topics considered in
clude probabilistic estimates, linear
programing in budgeting, analysis
of variances, and common data on
discretionary costs.
Probabilistic Estimates—The idea
of expressing estimates of future
events in stochastic terms rather
than as single numbers is not new.
Recommended techniques include
the calculation of an expected
value, the decision tree, the Monte
Carlo approach, and sensitivity an
alysis. If there are worthwhile op
portunities for research in this area,
they are in the area of practical
application, rather than in the re
finement of techniques.
Linear Programing in Budgeting
—It has been suggested that linear
programing techniques should be
used in formulating both operating
budgets and capital budgets. It
seems unlikely that in the near fu
ture these techniques will be used
in the process of preparing operat
ing budgets, since the work re
quired to develop and manipulate
the linear programing model is apt
to collide with the more important
task of negotiating the budget that
is going on at the same time. Never
theless, it seems quite possible to
use these techniques to study the
overall economics of an organiza
tion and to spot areas for improve
ment. For the capital budget, lin
ear programing cannot be used un
less all proposed capital projects
can be brought together at one
moment in time, and it is unlikely
that this can be done.
Analysis of Variances—The proper
approach to analyzing a difference
between expected and actual per
formance has been described in
general terms in many texts. Es
sentially, it involves breaking the
total variance into mix, price, vol
ume, efficiency, and perhaps other
components. A great deal remains
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to be done, however, in applying
this general idea to specific areas
in real world companies.
Common Data on Discretionary
Costs—Discretionary costs are those
for which no optimum amount of
costs required for a given output
can be stated with reasonable ac
curacy. By definition, therefore, a
company cannot determine what
the optimum amount of spending
is for a discretionary cost element.
A useful way of guiding individual
judgments on the amounts to spend
is to find out what other companies
spend on similar functions. This
inter-industry information collec
tion would be an expensive under
taking, but one that should pay
big dividends.
Control systems

In this section, topics related to
control systems and to the man
agement control process are listed.
The topics considered include man
agement control system fundamen
tals, behavioral considerations, pro
graming, integrated information
systems, non-profit organizations,
and controllership.
Management Control System
Fundamentals—Control systems in
clude information about inputs and
outputs. The idea of feedback must
obviously be added. From this ele
mental structure, it should be pos
sible to go quite far in describing
both conceptually and realistically
what the management control pro
cess actually is. To date not much
progress has been made. Additional
research in this area based upon
the use of models may make im
portant contributions.
Behavioral Considerations — Al
though the author states that no
thorough attempt to treat the be
havioral aspects of management
accounting is made in this article,
he believes that some mention of
the topic is essential. For the be
havioral aspect of management ac
counting, according to Anthony, is
at least as important as the eco
nomic aspect.
Programing—Programing is much
less well known than budgeting.
Programing and budgeting are
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two types of planning. According
to Anthony, programing can be de
fined as the process of formulating
the product marketing programs,
the production programs, and other
programs that the company plans
to undertake. The programing pro
cess has become a fruitful field
for study.
Integrated Information Systems—
Integrated information systems are
feasible. Most of the job of design
ing an integrated system will be
done by the individual company.
University researchers, however,
can observe and report what sys
tems designers are doing. Perhaps
they can also generalize from indi
vidual experience in a way that will
benefit others.
Non-Profit Organizations—There
are a great many opportunities to
apply to non-profit organizations
techniques that have developed in
profit-oriented companies. In gen
eral, management control in these
organizations lags behind that of
profit-oriented organizations. The
task is much more complicated than
simply transferring existing tech
niques to the new environment.
The techniques must be adapted to
the special circumstances in non
profit organizations.
Controllership—The current ques
tion is whether the controller should
broaden his role so as to encompass
information of all types, or whether
part of the information management
function should become the respon
sibility of a new breed, the infor
mation manager. In the universities,
a corresponding struggle is going
on regarding which department
should be responsible for the broad
field of “Information Systems.”
There are opportunities for re
searchers to explore this power
struggle.
Conclusions

It is not easy to think of devel
opments of great social significance
that have emerged from accounting
research, states Anthony. This arti
cle considered diverse areas of man
agement accounting wherein such
opportunities exist. The article sug
gests some reasons for this situation

and perhaps some steps that can
be taken to correct the picture:
1. There is a great disparity be
tween the topics on which research
ers concentrate and the topics
which seem likely to be most fruit
ful.
2. The mechanistic approaches
suggested by economists and their
hidebound economic models have
rendered a serious disservice to the
development of management ac
counting.
3. A good information system
has not been devised and, until
recently, an acceptable unifying
conceptual scheme for manage
ment accounting has not been
found.
4. Many researchers reject the
idea that accounting is a practical
art and that research should have
a practical orientation.
5. The professional accounting
firms do not publish the results of
their research in a form that is com
parable to that common in other
professions.
6. Not enough money is spent
on accounting research and the re
search performed is part-time and
fragmented.
7. Accountants are reluctant to
recognize their changing role. This
must occur if accounting research
is to proceed along new and pro
ductive lines to meet the challenges
and demands of managers in the
future.
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